Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



kf 2./fOO& 



l^arbarl) College libtats 




PROM THE LIBRARY OF 

CHARLES SANDERS PEIRCE 

(ClsaaofiSs?) 



GIFT OF 

Mrs. CHARLES S. PEIRCE 
June a8, 1915 



TABLES 



FOR THE 



Determination of Common Minerals 



CHIEFLY BY THEIR 



PHYSICAL PROPERTIES 



WITH CONFIRMATORY CHEMICAL TESTS 



BY 

W. O. CROSBY 

Assistant Profkssor of Structural and Economic Geology in the 
Massachusetts Institute of Technology 



THIRD EDITION 
REWRITTEN A.yP ENLARGED 



HOSrON 
PUBLISHED BY THE AUTHOR 

1895 



HARVAM COUieC LIBIUIir 

KF 2Lrr V' 6»"of 

Aw^ U .. > M88. CHARLES 8. PEIRCE 

JUNE 28, 1916 



Copyright, 1895, 
By. W. O. Crosby 



PRINTED nv J. AI.I.EN CROSBY, 
JAMAICA IM.AIN, MASS. 



PREFACE. 



The primary objects of any system of determinative mineralogy 
should be : (i) to enable the student to identify certainly and easily 
such minerals as he is likely to meet ; and (2) to cultivate his powers 
of observation and discrimination, and increase his familiarity with 
the various species and natural groups of minerals. The first of 
these primary objects has been, rightly enough, the chief aim of 
previous tables ; but it is to be hoped that, as regards its direct edu- 
cational value, determinative mineralogy will not always be, as it is 
now, far behind determinative or analytical botany. 

The principal defects of the best tables now in use, so far, at least, 
as the general student is concerned, are that they have too wide a 
scope, embracing all or a very large proportion of the known species 
of minerals, and that the determinations depend almost entirely upon 
the chemical behavior of the species. 

It is scarcely possible to overstate the enormous disparity, as regards 
their abundance, between the two or three hundred common minerals 
and the one thousand or more rare species. The former are found 
abundantly in many localities, and in all good collections, and are, 
generally speaking, the only species the student will meet or have 
occasion to identify ; while the latter are very restricted in distribution, 
being often known from only a single locality, occurring for the most 
part in impure or very minute specimens, and being inadequately 
represented even in the largest and most complete collections. 

The advantages of limiting determinative tables to the common 
species are that they are then far less voluminous and complicated, 
the determinations can be made more readily and accurately, and 
the use of difficult or uncertain tests is avoided. The only disadvan- 
tage is that there must often remain the possibility that the specimen 
in hand belongs to one of the rare species not included in the tables. 
But, as already explained, this difficulty is very small ; and it cannot 
be entirely obviated by the use of the most perfect tables, since it is 
probable that a large proportion, perhaps a majority, of the rare 
species are still unknown and unnamed. 

Chemical or blowpipe tests are valuable, since the indications which 
they afford are usually very definite and precise ; and since they direct 
the student's attention particularly to the chemical composition and 
behavior of the species he is investigating, which is of great im- 
portance. Nevertheless, there are several good reasons why they 



should occupy a subordinate place in a system of determinative min- 
eralogy intended for general use. Not the least of these is their 
inconvenience, since they require, in the aggregate, a considerable 
amount of apparatus and re-agents, in other words, a blowpipe 
laboratory. This consideration, and the knowledge of chemistry 
which the system demands, practically restrict the instruction to high 
schools and colleges ; and even then the chemical system is not found 
to be practicable in after life, when the student of mineralogy no 
longer has access to the facilities afforded by the school. Every 
teacher of blowpipe analysis must have noted and lamented the fact 
that, as a rule, the elaborate system so carefully taught is used, after 
the students leave school, only by the few who become professional 
mineralogists, chemists or mining engineers. 

Perhaps the most serious objection to the chemical tables is that 
their use has comparatively little tendency to render their aid unneces- 
sary, by making the student more familiar with the external appear- 
ances of minerals. Unquestionably, determinative tables are, at the 
best, a necessary evil. It were far better to recognize minerals on 
sight, by their structural and physical characters ; and, other things 
being equal, the preference should be given to that system of deter- 
mination which promises the largest development of this power in the 
student. 

These Tables are, then, an attempt to determine about two hun- 
dred minerals chiefly by their more obvious physical and structural 
features, with confirmatory chemical tests. The latter will not 
usually be required when the specimens are pure and well charac- 
terized. But they are, as a rule, so simple and decisive that their 
use is strongly recommended whenever convenient and the deter- 
mination is not otherwise perfectly satisfactory. Only those tests 
have been selected requiring the minimum of apparatus, re-agents 
and previous chemical training, with a view to adapting the Tables 
to the use of common schools and private students. 

The various properties of minerals, and all the chemical and blow- 
pipe tests referred to in the Tables, are fully explained in the intro- 
duction. 

The chief distinctive feature of this edition of the Tables is the 
placing of the important properties of streak, hardness, and specific 
gravity on a more satisfactory and definite basis by suitable pro- 
vision for their more ready and accurate determination, and the 
addition of the Supplementary Tables, embracing one hundred of 
the less common minerals. This, together with twenty-five other 
species added to the regular Tables, reduces almost to zero the 
probability that an unknown mineral is one not embraced in 
the scope of this work. Following the Supplementary Tables is a 
synopsis of the classification of minerals ; so that, although this little 
work is not in any sense a manual of mineralogy, constant reference 
to the more comprehensive treatises is avoided. 

Massachusetts Institute of Technology, 
Boston, Jan. 15, 1895. 



INTRODUCTION. 



The properties or natural characteristics of minerals, by which they 
are known and recognized, may be arranged in three classes, as 
follows : — 

1 . Properties relating to the form and structure (crystallization, etc.) 
of minerals — morphologic properties. 

2. Properties relating to the action on minerals of the various 
physical forces — physical properties. 

3. Properties relating to the composition and chemical behavior of 
minerals — chemical properties. 

For the sake of convenience, and to indicate their subordinate 
position in these Tables, the chemical properties are described last, 
although in a systematic treatise on mineralogy this class would 
properly come first. 



MORPHOLOGIC PROPERTIES OR CRYSTALLOG- 
RAPHY. 

The principal forms and structures of minerals are those due to their 
crystallization ; but there are other kinds that are quite independent 
of crystallization. Hence crystallography is only a part, although the 
main part, of the general science of the ^orms and structures or 
morphology of minerals. 

Definition of a Crystal. — A crystal is a natural solid bounded by plane- 
surfaces symmetrically arranged with reference to certain imaginary- 
lines or directions of growth passing through its centre and called the- 
axes. Most crystals break or cleave with great ease in certain defi- 
nite directions ; and this geometric splitting, or crystalline cleavage, as 
well as certain optical properties of crystals, proves that crystallization, 
means regularity of internal structure as well as of external form. 

Degrees of Individualization of Crystals, — Crystals are the mineral 
individuals, and several degrees of distinctness and perfection of 
crystallization or individualization are recognized, as follows : When 
the crystals are distinct or separate and so nearly perfect that their 
proper forms may be clearly recognized, the mineral is crystallized. 
When we have a confused mass showing crystal-faces or planes and 
cleavage planes, but no perfect crystals (rock-salt and white marble), 
it is crystalline or massive. When crystalline form and cleavage are 
both entirely wanting to the unaided eye, but the specimen exhibits 
the phenomenon of double refraction when a thin section is viewed 
by pplarized light (chalcedony), it is cryptocrysialline or compacts 



When mineral matter is entirely devoid of crystallization (opal and 
obsidian j, it is described as amorphous or wholly unindividualized. 
Forms of Crystals, — This is the most important and at the same 
time the most difficult section of crystallography ; and the student is 
particularly recommended to refer to a standard treatise, such as 
Dana's Text-book of Mineralogy. But little more can be attempted 
here than an explanation of the terms used in the Tables. The 
numerous forms of crystals are arranged in six systems, based on the 
relative lengths, positions and numbers of the axes. Each system 
has a number as well as a name, and in the Tables they are indicated 
by the Roman numerals. 

I. Isometric System. — The simplest form in this system is the 
cube^ with six square sides or planes. Then comes the octahedron with 
eight triangular planes, the dodecahedron with twelve rhombic planes, 
the trigonal trisoctahedron with twenty-four triangular (trigonal) planes, 
the tetragonal trisoctahedron with twenty-four quadrangular (tetragonal) 
planes, the tetrahexahedron with twenty-four triangular planes arranged 
on the plan of the cube instead of the octahedron, and lastly the hex- 
octahedron with forty-eight planes. All of these forms, except the 
cube and dodecahedron, may occur with only half the planes devel- 
oped, giving what are called hemihedral (half-faced) forms, which 
may have distinct names, the hemi-octahedron being also called the 
tetrahedron^ etc. In general, both the number and arrangement of the 
planes are quite clearly expressed in the crystallographic names. 

II. Tetragonal System. — The square or tetragonal prism is the 
simplest or fundamental form of this system. There is also an eight- 
sided or ditetr agonal prism. The end planes of the prisms are called 
the basal planes. The remaining forms are the square or tetragonal 
pyramid^ resembling the octahedron of the isometric system lengthened 
or shortened in the direction of one axis, and the ditetragonal or eight 
^\A^^ pyramid. The crystallographic pyramid is double, being equiv- 
alent to two geometric pyramids placed together, base to base ; and 
it contains, in each case, twice as many planes as the name indicates. 

III. Hexagonal System. — In this system, as the name implies, 
the fundamental form is the hexagonal prism. The holohedral forms 
are strictly analogous to those of the tetragonal system. Thus we 
have the hexagonal and dihexagona I prisms, basal planes, and hexa- 
gonal and dihexagonal pyramids. The most important of the hemi- 
hedral forms are the hemihexagona I pyramid or rhombohedron, a form 
bounded by six rhombic planes and resembling an oblique cube ; and 
the hemidihexagonal pyramid or scalenohedron. 

IV. Orthorhombic System. — The fundamental form here is the 
ortho (right) rhombic prism, which gives the name to the system. 
Then comes the right rectangular prism, consisting of two narrow 
planes called brachypinacoids and two broad planes called macropina- 
coids. The two end planes, as before, are the basal planes. The eight 
inclined or sloping planes corresponding in position to the orthorhombic 
prism planes make the orthorhombic pyramid ; while the four inclined 
planes corresponding to the brachy and macro pinacoids, respectively, 
are the brachy and macro domes. 



V. Monoclinic System. — This system is essentially similar to 
the last, except that one of the axial intersections is oblique, so that 
the forms all incline in one direction (monoclinic). The prefixes 
of the names pinacoid and dome are ortho and clino, instead of 
macro and brachy ; and we call the prism and pyramid monoclinic^ 
instead of orthorhombic. 

VI. Triclinic System. — The forms of this system are analogous 
to those of the fourth and fifth systems ; but are easily distinguished 
by the fact that the angles are all oblique. 

When all the planes on a crystal are of one kind, it is described 
as a simple form and given one crystallographic name. But when 
they are of two or more kinds it is called a compound form, and 
requires for its accurate description as many crystallographic names 
as there are kinds of planes. Thus, on the ordinary crystal of quartz 
there are two kinds of planes, and we describe it as a combination 
of the hexagonal prism and the hexagonal pyramid. 

These compound forms must be carefully distinguished from the 
compound or twin crystals. The quartz crystal, although described 
as a compound form, because there are two forms or kinds of planes, 
is a single, simple crystal. But if two such crystals should grow 
together in a regular manner, the result would be a double or twin 
crystal. 

Structures of Crystals. — The only topic that need be noticed under 
this head is the regular splitting exhibited by most crystals — 

Crystalline Cleavage, which is scarcely less important to the 
student of determinative mineralogy than the external forms of crystals. 

Amorphous bodies, such as glass and opal, being essentially homo- 
geneous, possess no planes of least cohesion, but are equally strong in 
all directions. Consequently, when broken they yield fragments of 
very irregular forms. But the regular molecular structure of crystals, 
as already stated, is usually indicated by definite directions of easy 
splitting or cleavage ; so that the fragments present on one or more 
sides flat lustrous surfaces. Cleavage is independent of hardness, 
being almost equally perfect in diamond and talc, the hardest and 
softest of minerals. The cleavage directions or planes are always 
parallel to some actually occurring, or to some possible, external 
planes of the crystal ; and are usually limited to the simpler forms in 
each system. Consequently it is often possible to determine all the 
more important features of the crystallization of a mineral from the 
examination of small cleavage fragments. 

There are different degrees of cleavage. When the mineral splits 
very easily, yielding smooth and brilliant surfaces, like mica, the 
cleavage \s perfect ox eminent; and the inferior degrees are described 
as distinct^ indistinct or imperfect, interrupted.^ in traces, difficult, etc. 

The different cleavage directions are named after the external 
planes of the crystals with which they are parallel. Thus, in the 
isometric system we have cubic, octahedral and dodecahedral cleav- 
ages. The principal kinds of cleavage in the other systems are the 
Prismatic^ basal and pyramidal, besides the rhombohedral cleavage of 
the third system and \\\*t pinacoidal cleavages of the fourth, fifth and 
sixth s^'s*cm ^. 



Forms and Structures of Mineral Aggregates, — Minerals frequently 
occur in masses having a more or less definite external form and in- 
ternal structure, the form and structure of which are not due wholly, 
if at all, to crystallization, /'. <?., to a regular geometric arrangement 
of the mineral molecules, but are the product, in part at least, of 
forces different from those by which crystals are made. These 
masses or aggregates are sometimes uncrystalline, and are never 
single crystals or regular compounds of crystals. 

External Forms of Mineral Masses. — When mineral matter 
is deposited in parallel layers on uneven surfaces, the upper surface of 
the deposit, like snow that has fallen on uneven ground, presents 
smoothlv rounded hummocks or elevations. If these are small and 
somewhat grape-like in outline, the form is described as botryoidal. 
When the rounded prominences are larger, the form is called 
mammillary. 

Closely related to these deposition forms are those produced when 
water holding mineral matter in solution falls, drop by drop, from an 
overhanging surface of rock. The pendant cone or column thus pro- 
duced is called a stalactite^ and the form is described as stalactitic. 
The low mound or layer made by the water dripping from the point 
of a stalactite upon the rocky floor below is called a stalagmite^ the 
adjective term being stalagmitic. The porous deposits formed when 
reeds, grass, moss, and other kinds of vegetation are incrusted by 
mineral solutions is called a tufa, and its form and structure are 
described as tufaceous. 

A rounded mass or nodule produced by the segregation of mineral 
matter in the body of a rock is called a concretion, the form being 
concretionary. If the concretions are small, about like peas, the 
form is called pisolitic ; but if they are as small as mustard seed it is 
oolitic. Hollow concretions are called geodes. The amygdaloidal 
(almond-like) form results from the deposition of mineral matter in 
the vesicles or steam-holes of lava. In the stains of iron and man- 
ganese oxides known as dendrite, in moss agate, often in native 
copper, and on a frosted window pane, we have forms which are 
called dendritic, arborescent and mossy. These are usually more or 
less dependent upon the crystallization ; and from these we pass easily 
to the reticulated and plumose forms. The native metals, especially, 
occur in wire-like or thread-like shapes, and are described 2ls filiform 
or capillary ; while slender, needle-like crystals are acicular. When 
a surface is thickly set with crystals of uniform size, they are described 
as implanted crystals ; and when the implanted crystals are very small, 
the form is called drusy. 

Internal Structures of Mineral Masses. — We have, first, the 
different kinds of granular structure. The grains are usually merely 
small, imperfect crystals, and there is a perfect gradation from the 
most coarsely to the most finely granular kinds. When the grains 
become invisible to the naked eye, the structure is compact or impalpa- 
ble ; and when no trace of a granular structure can be detected, even 
with the microscope, the mineral is glassy or vitreous. In this state 
it may be crystalline, like vitreous quartz, or amorphous, like obsidian. 



The lamellar structures come next in importance. We properly 
distinguish at the outset those masses in which the lamination is 
entirely independent of crystallization, from those in which it is not. 
In the first class this structure is commonly described as banded^ and 
in the second ai foliated. The banded structure occurs commonly 
with the botryoidal, stalactitic, stalagmitic and geoditic forms, and the 
layers may be straight (plane) or curved and concentric. The y^//- 
<z/^// structure, on the other hand, is simply an easy splitting in parallel 
planes due to very perfect cleavage in one direction. The cleavage 
is usually basal ; and foliation has its best development in the micas 
and allied minerals. 

Th^Jibrous structure is the third principal kind. It also depends 
upon the crystallization ; for, as we may usually regard the granular 
masses as aggregates of short, thick crystals ; the foliated masses as 
aggregates of flat, tabular crystals ; so the fibrous masses may be 
regarded as examples of very slender, attenuated crystals — pris- 
matic crystallization carried to an extreme. When the fibres are 
large and distinct the structure is called columnar or bladed. 

In the tables, not only the system in which the mineral crystallizes, 
but any marked habit of crystallization, and its more characteristic 
uncrystalline or massive forms are briefly indicated. 

The habit of crystallization is called distinctly ^T\^xii2X\c or distinctly 
tabular, etc., only when the development of these forms is very 
marked, the prisms, for example, being several or many times longer 
than thick. 



PHYSICAL PROPERTIES, 

The topics to be considered here are those characteristics of min- 
erals depending upon their relations to the physical forces, such as 
cohesion, elasticity, light, heat, electricity, etc. 

Cleavage and Fracture- — When minerals are broken, if the 
divisions are determined in direction and character by the crystalliza- 
tion, yielding smooth, plane surfaces parallel to the external planes 
of the crystal, the breaking is called cleavage ; but if the divisions 
are independent of the crystalline form, and usually more or less 
irregular, the breaking is called fracture. 

Although cleavage planes are directions in crystals along which 
the molecules separate readily, and cleavage is, in this respect, evi- 
dently related to cohesion, yet it is far more important as a manifes- 
tation of the molecular structure of crystals ; and its characteristics 
have, therefore, been described in the preceding section (see page 5). 
When the cleavage is perfect, true fracture is difficult to obtain, 
on account of the strong tendency of the breaking to follow the 
directions of least resistance, /. ^., the cleavage directions. The 
most important kinds of fracture are : the conchoidal, the mineral 
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breaking with curving concavities and convexities resembling the 
valve of a shell ; the even^ when the surface of the fracture is approxi- 
mately smooth ; the une7)en ; the earthy^ breaking like clay or chalk ; 
and the hackly^ splintery^ etc. In the Tables, the fracture is given 
only where the cleavage is very imperfect or entirely wanting. 

Hardness. — The hardness of a mineral is the resistance which 
it offers to abrasion. Hardness, however, is a purely relative term, 
and hence mineralogists have found it necessary to select certain 
minerals to be used as a standard of comparison for all others. This 
scale of hardness consists of ten minerals showing a regular grada- 
tion in hardness from talc, which is one of the softest of minerals, 
to diamond, the hardest of all minerals, as follows: i. Talc; 
2. Gypsum; 3. Calcite ; 4. Fluorite ; 5. Apatite; 6. Orthoclase; 
7. Quartz; 8. Topaz; 9. Corundum; 10. Diamond. 

Arranged in this order, each member of the scale is harder than 
( /. <f., will scratch ) all that come before it, and softer than ( /. ^., 
is scratched by ) all that come after it. The degree of hardness pos- 
sessed by any mineral may be determined by direct comparison with 
the scale, and is expressed by the number, rather than the name, of 
the member of the scale to which it corresponds. Thus, if it does 
not scratch orthoclase, and is not distinctly scratched by orthoclase, 
its hardness is 6. If it scratches fluorite, but is scratched by apatite, 
its hardness is between 4 and 5 ; and it is possible, by making the 
test carefully, to determine whether it is about 4.25, 4.5, or 4.75. 

In the column marked *' H," in the Tables, the exact hardness of 
each species is given, so that careful comparisons may be made when 
desired. But an examination of the analytical key on the left 
margin of each table, or of the general classification of the Tables 
on page 25, will show that the determinations are based upon a scale 
of hardness embracing only five degrees, as follows : — 

1. Very soft (below 2.5) ; can be scratched with the nail, or very 

easily with the knife. 

2. Soft (2.5-4) ; cannot be scratched with the nail, but easily 

scratched with the knife. 

3. Hard (4-6) ; can be scratched with the knife, but not easily. 

4. Very hard (6-7) ; cannot be scratched distinctly with the knife, 

but is scratched by quartz. 

5. Adamantine (above 7) ; cannot be scratched by quartz. 

The figures in the parentheses give the corresponding degrees of 
the regular scale. 

The great advantage of this scale is its convenience, combined 
with a reasonable degree of accuracy. The adamantine mirierals, or 
those having hardness above 7, are all found in one small group at 
the very end of the Tables. Hence, in nearly all cases the quartz 
will not be required, the knife and thumb-nail being sufficient ; and 
a little practice will enable the student to determine whether a 
mineral which can be scratched with the knife scratches easily or 
with difficulty. The doubtful or variable minerals are repeated in 
all sections of the Tables to which students would be likely to assign 



them. It is important, however, to note that beginners usually over- 
estimate the hardness, especially of the malleable and semi-brittle 
minerals ; and that a sharp angle will usually slightly scratch a flat 
surface of the same mineral. The student will also learn to make 
allowance for foreign substances or impurities ; and for the surface 
alteration or decomposition of minerals. 

In many cases, however, the specimens to be tested are so rough, 
friable or small as to make the determination of the hardness in the 
usual way, by scratching the mineral itself with a hard point, unsatis- 
factory. It is proposed, therefore, to give greater precision to the 
determinations by reversing the tests and using the mineral to scratch 
polished surfaces of suitable hardness. Polished surfaces, it is well 
known, are extremely sensitive to abrasion, /. <?., a slight scratch is 
readily detected ; and the scratching can be done with very minute 
grains. 

The polished surfaces should have hardness about 2.5, 4, 6, and 
7, so as to mark the divisions between the five degrees of the abbre- 
viated scale, — very soft, soft, hard, very hard, and adamantine ; and 
biotite (black mica), fiuorite, orthoclase, and agate or quartz are 
specially recommended for this purpose, although the harder kinds 
of glass may be conveniently substituted for the orthoclase. Pro- 
vided with such a scale, the student can readily refer any undecom- 
posed mineral to its proper division. For example, if it does not 
scratch the biotite, it is very soft ; if it scratches the fiuorite, but 
does not scratch the orthoclase, it is hard ; if it scratches the agate, 
it is adamantine, and so on. 

With reasonable care, a square inch of polished surface will suffice 
for many determinations, and the scale need not be frequently 
renewed ; although with a piece of biotite of suitable thickness the 
surface may be readily and repeatedly renewed by cleavage. 

Tenacity. — All solid minerals may be classed as either brittle 
ox flexible. Brittle minerals, to which class the majority belong, are 
those whose forms cannot be sensibly distorted without rupture. 
The degree of cohesion, however, varies greatly ; some brittle min- 
erals being very rigid or strong (tough) and breaking with great 
difficulty, like corundum ; while in the t3''pical brittle minerals, such 
as quartz and calcite, the cohesion is less and a moderate blow 
suffices to break them. But the minimum cohesion is found in the 
friable minerals, which are at once very brittle and very easily broken. 
Brittle minerals, in other words, are those which break suddenly 
under a blow, and whether the blow needs be light or heavy is 
immaterial. 

Flexible minerals, on the other hand, are those whose forms can 
be sensibly distorted without rupture. All flexible minerals are also 
sectile, i. <?., can be cut without breaking or crumbling. All brittle 
minerals are elastic, and the elastic flexible minerals, such as mica, 
are not flexible in pieces of moderate thickness. The typical flexible 
minerals are malleable and ductile as well as sectile. As in the 
brittle class, the degree of cohesion varies greatly. This is seen by 
comparing iron and copper with gypsum and talc. 
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Specific Gravity. — By the specific gravity of a mineral we 
mean its weight compared with the weight of an equal volume of 
water. The specific gravity of solid bodies is usually determined as 
follows : The specimen is first weighed carefully on a good balance ; 
it is then suspended from one pan of the balance by a thread or fine 
wire in a glass of water, and while hanging freely and completely 
immersed, its weight is taken again. The second weight is sub- 
tracted from the first. The difference, or loss by immersion, is the 
weight of a volume of water equal to that of the specimen ; and by 
dividing this weight into the first weight of the specimen, the desired 
ratio is obtained. For example, a piece of quartz weighs 25 grains 
in air, and 15.57 grains in water. 25 — 15.57^9.43 grains, the 
weight of an equal volume of water. 25 -7-9.43 = 2.65, the specific 
gravity of quartz. 

Minerals exhibit a wide range in specific gravity, from petroleum, 
which floats on water, to gold, which is nearly twenty tiines heavier 
than water. Very few minerals, however, are heavier than iron 
(7.5) and still fewer are lighter than sulphur (2), the great majority 
falling between 2.5 and 5. But, notwithstanding this narrow range, 
specific gravity is such a fundamental, constant, and distinctive 
property that a special effort has been made to render it more avail- 
able in determinative mineralogy by devising a simple and inexpen- 
sive balance for its ready and accurate measurement. Although 
extremely simple in construction, this balance is very sensitive and 
accurate. It consists of a light wooden beam with the fulcrum near 
one end, as in a steelyard. The bearings are fine needle points 
resting in shallow glass cups, so that the movement is practically 
devoid of friction ; and suitable adjusting and regulating screws are 
provided. From the short end of the beam two small pans are sus- 
pended, one below the other. The lower pan, which is attached to 
the upper one by a single fine platinum wire, hangs freely in a small 
beaker or glass of water. The longer end of the beam is provided 
with a millimeter scale, measuring distances from the fulcrum. No 
definite weights are used, the relative weights of the mineral in and 
out of water being all that is essential ; and the balance is, therefore, 
provided with several small counterpoises in the form of riders. 
Each specific gravity determination is made with a single counter- 
poise, the modus operandi being as follows : — r 

The mineral is placed in the upper pan, balanced by a suitable 
counterpoise, and the position of the counterpoise on the millimeter 
scale carefully noted. The specimen is then transferred to the lower 
pan, the counterpoise readjusted, and its position noted again. 
Subtracting the second reading from the first and dividing the first 
reading by the difference gives the desired result. After a few trials, 
an accurate specific gravity determination should not require more 
than two or three minutes. 

Luster. — By the luster or glance of a mineral is meant the quantity 
and quality of light reflected by it, as determined by the character 
or minute structure of its surface. Variations in the nature of the 
reflecting surface produce different kinds of luster; and variations in 
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the quantity of light reflected, /. ^., in the polish of the surface, pro- 
duce different degrees of luster. 

The two principal kinds of luster are the metallic and non-metal lie. 
The metallic luster is the luster of all true metals, such as silver, 
copper, etc., and of most minerals in which metallic elements pre- 
dominate. When the luster is not distinctly or perfectly metallic, it 
is called sub-metallic. The adamantine luster is intermediate between 
the metallic and non-metallic lusters. It is well shown in but few 
minerals, diamond being the most perfect example. 

Most of the minerals in which the non-metallic elements predomi- 
nate have a non-metallic luster.. This is by far the most common 
luster, only about one-fifth of the known minerals which have a 
distinct luster being either metallic or adamantine. The non-metallic 
luster embraces several varieties, which are named in the order of 
their importance. 

The vitreous is the luster of glass, and of all minerals similar to 
glass in appearance, such as quartz, calcite, etc. The resinous luster 
is seen in resins, of which the native mineral copalite is an example ; 
it is also well exhibited in sulphur and sphalerite. The pearly luster, 
/. r., the luster of pearl, is well shown only in minerals having a 
foliated or scaly structure, in other words, very perfect cleavage in 
one direction, such as talc, mica, and gypsum. The silky or satiny 
luster, like the pearly, is determined by the structure, being observed 
only in finely fibrous minerals. P'ibrous gypsum or satin-spar is 
the best illustration, although fibrous calcite, serpentine, malachite, 
asbestus, etc., are nearly as good. The greasy and waxy lusters are 
most common in certain amorphous minerals, such as serpentine. 

The degrees of luster are expressed as follows : — 

The luster is splendent when the surface reflects brilliantly, giving 
well defined images. It is shining when the reflected image is not 
well defined. When there is a general reflection from the sur- 
face, but no recognizable image, the luster is glistening. If the 
reflection is very imperfect, and chiefly from minute points, the luster 
is glimmering, A mineral is described as dull when there is a com- 
plete absence of luster, /. ^., when no light is regularly reflected, as 
in earthy minerals. 

In using these Tables, or almost any determinative system, it is a 
matter of the first importance to be able to recognize the different 
kinds of luster, and especially to know whether or not the lustre of a 
mineral is metallic. This is the first question to be answered with 
every species. One aid to answering it correctly is found in the 
perfect opacity of all metallic minerals. If the finest splinter or the 
thinnest scale of the mineral in hand appears in the slightest degree 
translucent, when held up to the light, it cannot be metallic. But 
the converse statement is not always true, since some non-metallic 
minerals will appear quite opaque, except in the extremely thin 
sections prepared with considerable labor for miscroscopic examina- 
tion. 

The darker colored and nearly opaque non-metallic minerals are 
among those most likely to be referred to the wrong luster ; and many 
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of these, as well as the most of the sub-metallic, adamantine and dull 
species, have, in consequence, been placed in both divisions of the 
Tables. 

Diaphaneity. — The light transmitted by minerals varies in 
amount within wide limits ; or, in other words, of the light received, 
and not reflected, more or less may be absorbed. The following 
degrees of diaphaneity are usually recognized. 

Transparent, when the outline of an object seen through the min- 
eral is perfectly distinct. Sub transparent or semitransparent, when 
objects are seen but the outlines are not distinct. Translucent, when 
light is transmitted but objects are not seen. Subtrans lucent or 
semitrans lucent, when merely the edges of the specimen transmit light 
or are translucent. Opaque, when the mineral transmits no light in 
ordinary specimens. 

The diaphaneity is of very little value in the determination of 
minerals, except as an aid in deciding whether or not the luster is 
metallic ; for it is exceedingly variable and inconstant, the same 
species, or even the same specimen, often showing every degree 
from transparent to opaque. No other property of non-metallic 
minerals is affected in an equal degree by slight impurities and 
imperfections. In fact, if all mineral bodies were perfectly pure and 
homogeneous we should probably find that the metallic species are 
all opaque, and the non-metallic species are all transparent. 

Color. — The color of a mineral is a measure of its power of 
absorbing different portions of the light that passes through it or 
falls on its surface. If no light is absorbed, or, more correctly, if all 
ths rays of the spectrum are absorbed equally, the color is white. 
If the red rays are absorbed, the color is green, and so on. The 
color is always a mixture of the rays that are not absorbed. 

The colors of metallic minerals are usually constant and afford 
important aid in distinguishing species ; and the same is true of a 
few of the non-metallic minerals. The great majority of the non- 
metallic species, however, would be white if perfectly pure ; and since 
the actual colors depend upon the kind and quantity of impurity 
present, they are extremely variable. 

The different varieties of color in both metallic and non-metallic 
minerals are easily recognized ; but a far more important distinction 
is that between the color of the solid mineral and the streak or the 
color of the mineral in the form of a fine powder. The color of the 
powder is called the streak simply because it is, in general, most 
conveniently observed by scratching the surface of the mineral, or 
by marking with it upon a white surface of suitable hardness. In 
either way, we produce a line or streak of the powdered mineral 
sufficient to give its color. 

With the most truly metallic minerals, including the metals and 
such compounds as galenite, stibnite, etc., the streak is like the 
color, or darker, owing to the dispersion of the light by the powder. 
In all other cases, the streak is either the same as the color, as with 
white or gray minerals, and such colored species as realgar and cin- 
nabar, or it is lighter than the color, as with hematite and limonite 
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and the great majority of colored non-metallic minerals. In general, 
the streak may be regarded as the color of the mineral when" very 
thin pieces are viewed by transmitted light. The colors of most 
non-metallic minerals are due to the presence of opaque impurities ; 
and in very thin forms these are insufficient to affect the true or 
essential color. 

The malleable and semi-malleable minerals, such as copper and 
antimony, are not easily pulverized by scratching; and the mark 
made upon them simply shows the color of the polished surface. 
For this reason, and also because in many cases the mineral itself 
does not present a suitable ground on which to observe the color of 
its powder, the streak is most satisfactorily determined by marking 
with the mineral itself upon a white surface. The streak of very 
soft minerals is easily obtained by marking on paper, .the lead-pencil 
mark being the streak of graphite. For all but very hard minerals, 
a surface of unglazed porcelain may be used ; but the best of all 
streak-stones is a small, smooth slab of Arkansas stone, — a 
compact, white form of quartz. This answers for all but the 
adamantine minerals ; and for these no streak-stone is required, 
since they all have a white streak. In the construction of the 
Tables, it has been assumed that, in general, a streak-stone will be 
used in the determination of this important property. 

Any merely superficial color, or color due to exposure to the air 
or weather, is called tarnish. A mineral is described as tarnished 
when the surface color is different from that on a fresh fracture. The 
tarnish is often irised or marked by various prismatic colors, which 
are explained as due to interference of light caused by a film cover- 
ing the mineral. This superficial film or layer may be the result of 
oxidation or other alteration of the mineral itself, or it may be a thin 
incrustation of some foreign substance. 

Fusibility. — It is hardly practicable to determine with a ther- 
mometer the melting temperature of minerals, and the exact tem- 
perature of fusion is known for only a few species ; but mineralogists 
are usually satisfied with knowing the relative fusing points of the 
different species. The relative fusibility is determined by com- 
parison with six species which have been chosen as a scale of 
fusibility. These, beginning with the most readily fusible, are : 
I. Stibnite; 2. Natrolite ; 3. Garnet; 4. Actinolite ; 5. Orthoclase ; 
6. Bronzite ; and we may add 7. Quartz. The fusibility of a mineral 
is determined by heating a fine splinter or fragment in the forceps or 
on charcoal with the oxidizing blowpipe flame. If it fuses as readily 
as natrolite, it is 2, if, like quartz, it cannot be even rounded on the 
thinnest edj^es, it is 7, and so on. 

It is very important that the fusibility should be tested with very 
fine splinters or scales. When this precaution is observed, stibnite 
and natrolite are readily melted to liquid globules, and garnet with a 
stronger heat ; but with actinolite, and still more with orthoclase and 
bronzite, the evidence of fusion is the rounding of the sharp edges 
of the splinters. A mere swelling up or intumescence of a mineral 
shou'd not be mistaken for fusion. 



Magnetism. — But few minerals are sensibly affected by an 
ordinary magnet ; and these are the species containing the largest 
proportions of the strongly magnetic element — iron. The degree 
of magnetism is usually proportional to the percentage of iron, being 
greater in magnetite than in any other mineral except pure iron. 
Where the magnetism is weak, it can only be detected by first finely 
pulverizing the mineral. 

Touch or Feel. — This is described 3.s meagre (chalk, clay, etc.), 
harsh^ roughs smooth^ unctuous^ and greasy. 

Taste. — A few minerals, being readily soluble, have a distinct 
taste. The principal kinds of taste mentioned are the astringent^ 
coolings sour^ bitter^ saline^ and alkaline. 

Odor or Smell. — Solid minerals are usually devoid of odor 
unless subjected to some special treatment, as heating, rubbing, 
moistening, etc. The principal kinds of odor are the sulphurous^ 
arsenicaly argillaceous^ zxadi fetid. 



CHEMICAL PROPERTIES. 

What we have to consider here, chiefly, is the characteristic chem- 
ical behavior of the common minerals, and especially of their prin- 
cipal constituent elements. A systematic account of the composition 
and chemical relations of minerals would be out of place in a work 
of this kind ; but there is one general principle of such fundamental 
importance in determinative mineralogy as to demand the attention 
of the student at the very outset. This is the relation of the composition 
to the physical properties of minerals. The comparison of almost any 
mineral with the chemical elements of which it is composed shows 
that the properties of minerals are often very distinct from those of 
their constituent elements. Thus, the common mineral pyrite is 
composed of sulphur and iron, and in its general aspect it resembles 
neither of these elements ; but a closer comparison shows that most 
of its properties may be observed in them ; for it is yellow and brittle 
like sulphur, and metallic, hard and heavy like iron. Its specific 
gravity is almost an average of that of the two elements. In general, 
the contrast between minerals and their component elements is more 
strongly marked with the comparatively superficial properties, like 
color, than with the more fundamental properties, such as form, 
density, luster, etc. The latter are, in a very large degree, the 
average of the properties of the elements. Thus the minerals in 
which heavy, metallic elements predominate, such as galenite, etc., 
are themselves heavy and have usually a metallic luster; while 
. minerals composed chiefly of light, non-metallic elements, such as 
quartz, etc., are characterized by a low specific gravity and non- 
metallic luster. In accordance with this principle, we find that only 
those minerals are magnetic which are richest in iron, the magnetism 
increasing with the percentage of iron ; and that, water being one of 
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the lightest and softest of mineral-constituents, the hydrous species 
are lighter and softer than anhydrous species of otherwise similar 
composition. 



General Blowpipe and Chemical Tests. 

Certain standard tests recur so frequently in the Tables that the 
student is recommended to acquire some familiarity with the modus 
operandi of each, and the general reactions which it yields, before 
proceeding to the more special tests for the indentification of the 
particular constituents of minerals. 

Heating in the Closed Tube. — The mineral should be in the 
form of powder or fine grains ; and the bulk of a kernel of wheat 
will be sufficient in most cases. This is placed in the bottom of a 
hard glass tube three inches long and closed at one end. This end 
of the tube may be heated by directing the blowpipe flame against 
it, or more easily by holding it in the flame of the alcohol lamp or 
Bunsen gas burner. The heat is applied gently at first, and then 
more strongly if the reaction seems to demand it. The most essen- 
tial feature of this test is that the mineral is heated nearly out of 
contact with the air ; and the principal changes or reactions observ- 
able are (i) fusion, and (2) the formation of a sublimate in the 
upper part of the tube. Few minerals are melted ; and the only 
minerals yielding sublimates are those that are volatile or contain 
volatile constituents, such as sulphur, arsenic, mercury, water, etc. 

Heating in the Open Tube. — The mineral, preferably in the 
form of one or several small grains, or of powder if it decrepitates, is 
placed in a tube of hard glass three inches long and open at both 
ends, the best position being three-fourths of an inch from one end ; 
and this point is then heated in the same manner as the bottom of 
the closed tube, the tube being inclined as steeply as may be without 
having the mineral slide out. A current of air is thus caused to pass 
over the mineral while it is ignited, and the conditions are favorable 
for oxidation. The most important reactions are (i) the character- 
istic odors afforded by sulphides and arsenides, and (2) the subli- 
mates formed in the upper part of the tube and consisting chiefly of 
the oxides of the same substances forming sublimates in the closed 
tube. Sulphurous and other acid vapors are given off which do not 
condense on the walls of the tube but are recognized by the red- 
dening of a slip of moistened blue litmus paper inserted at the upper 
end of the tube. 

Heating on Charcoal. — The mineral, in about the same quan- 
tity as before, is placed in a shallow, saucer-shaped cavity excavated 
near one end of a suitable piece of charcoal. The charcoal is held 
so that the flame can be directed upon the mineral with the blow- 
pipe. If the mineral decrepitates or flies away, it may be finely 
pulverized and made into a paste with water, and then heated grad- 
ually until the mass coheres. 
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The principal phenomena to be observed are : (i) The odors of 
burning sulphur and arsenic, the latter resembling the odor of garlic. 
These are afforded by the elements and by sulphides and arsenides. 
(2) Fusion. (3) In the oxidizing flame, the metals are oxidized and 
characteristic sublimates or coatings of the oxides are formed on the 
charcoal, which may be recognized by their color, extent, and degree 
of volatility. (4) In the reducing flame, several metals are readily 
reduced to the metallic state, especially if carbonate of soda is added 
to the pulverized minerals, and many compounds of iron become 
magnetic. 

Heating in the Forceps. — If possible, a minute, slender 
fragment or splinter should be held by its larger end with a fine 
point projecting well beyond the end of the forceps, so that it may 
be introduced into the tip of the blue or oxidizing flame without 
heating the forceps. If the mineral decrepitates so that it cannot be 
held in the forceps, it may be finely pulverized, moistened with clean 
water, and supported on a loop of platinum wire. If it fuses very 
readily, or is of such nature as to attack the forceps, it must be 
supported on charcoal. 

The phenomena to be observed are : ( i ) The degree of fusibility 
of minerals. If the fine point melts into a round globule, it is readily 
fusible ; if it is only slightly rounded on the end, it is difficultly fusible, 
and so on. For greater precision, the behavior of the mineral 
should be compared with that of similar splinters of the minerals 
forming the scale of fusibility. (2) The colors imparted to the 
flame by minerals. These are often very characteristic, and form a 
beautiful and delicate test for the following elements : All compounds 
of sodium yield a bright reddish yellow flame. Potassium in most of 
its compounds, tinges the flame bluish violet. Lithium gives a pur- 
plish red, calcium a yellowish red, and strontium a pure red, color to 
the flame. Barium, copper, phosphoric acid, and boric acid give 
different shades of green. But the chloride of copper colors the flame 
azure-blue. The green colors imparted to the flame by phosphorus 
and boron compounds are intensified if the mineral is first heated, 
then moistened with sulphuric acid and heated again. Hydrochloric 
acid gives a similar result with compounds of barium, strontium, and 
copper. (3) The colors imparted to the minerals themselves, when 
they are first moistened with a solution of nitrate of cobalt and then 
strongly heated. Alumina compounds become blue, zinc oxide green, 
and magnesia compounds flesh-red. This test is only adapted for use 
with infusible minerals, because all minerals fusible to a clear glass 
form a smalt, or cobalt-blue glass with cobalt solution. A blue, 
infusible mass is necessary to prove the presence of alumina. 

Fusion with Borax and Salt of Phosphorus. — The tests 
with these reagents are most conveniently made on a short piece of 
platinum wire, one end of which is bent into a loop one-tenth of an 
inch in diameter. The loop is heated to redness and dipped into 
the pulverized flux ; the portion which adheres to the wire is fused 
by the blowpipe flame ; and this process is repeated until a full 
round bead of the fused flux is formed. The salt of phosphorus con- 
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tains so much water of crystallization that it is very fluid when first 
fused ; and until the water has evaporated the wire must be manipu- 
lated carefully to prevent the bead from falling off. When the bead 
is complete, and while it is still hot, it is touched to the pulverized 
mineral, so that a small portion of the latter adheres. The bead is 
then strongly heated, usually with the oxidizing flame, until the 
mineral, if soluble, is completely dissolved in the bead. These tests 
are especially adapted to the detection of the various metallic oxides ; 
and the chief phenomenon to be observed is the color imparted to 
the bead or glass by the oxide. For a complete account of the 
reactions afforded by these tests the student is referred to the more 
extended works on blowpipe analysis. It is very important that any 
mineral known or suspected to contain sulphur or arsenic should be 
carefully roasted (oxidized) on charcoal before being added to the 
bead, since the bead tests give significant results only with oxides. 

Alkaline Reaction. — A fragment of the mineral is strongly 
heated in the forceps or on charcoal, and then placed upon a strip 
of red litmus paper and moistened with a drop of water. If the 
color of the paper is changed to blue, the reaction is alkaline. This 
is a valuable test for the alkalies and alkaline earths. 

Dissolving in Acid. — Hydrochloric (muriatic) acid answers in 
most cases, nitric and sulphuric acids being rarely required. The 
acid should be used full strength, except when dilute acid is espe- 
cially called for; and it is very important, especially with silicates, 
that the mineral to be tested should be in the form of an impalpable 
powder. The behavior of minerals with acids is most conveniently 
observed in the test tube. A small quantity of the pulverized mineral 
is placed in the bottom of the tube, covered with one or two inches 
of acid, and heat applied gently until the acid boils. The mineral 
may dissolve quietly, or with effervescence (carbonates and sul- 
phides ) ; and it may impart a more or less characteristic color to the 
solution. Silicates are either not attacked by acid, decomposed 
without gelatinizing, or decomposed with the separation of silica in 
the form of a stiff jelly. 



List of the Prituipal Constituents of Minerals^ 7vith the Tests em- 
ployed in the Tables for the Detection of Each, 

The substances are arranged alphabetically, for convenience of 
reference ; and the student is expected to turn to this and the pre- 
ceding section for full explanations of the tests indicated in the 
Tables. 

Alumina may be readily and certainly recognized in any infusible 
and light-colored minerals, of which it is an important constituent, by 
the beautiful blue color which they assume when strongly ignited 
and then moistened with cobalt solution and ignited again. Very 
hard minerals, like diaspore and corundum must be finely pulverized. 
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Antimony and most of its compounds fuse and yield dense white 
fumes of antimony oxide when heated on charcoal. The oxide 
partially condenses on the coal, forming an extended white coating, 
which is volatile in the blowpipe flame. A white volatile sublimate 
of antimony oxide is also formed in the open tube. 

Arsenic and nearly all of its compounds yield a sublimate of 
metallic arsenic in the closed tube, and a white crystalline volatile 
sublimate of arsenious acid in the open tube. On charcoal, this 
element is recognized by the abundant gray smoke, the strong garlic 
odor, and the extremely volatile gray coating which it forms on the 
coal. 

Baryta is recognized by the yellowish green color imparted to 
the blowpipe flame by all of its compounds except silicates. 

Bismuth fuses, volatilizes and oxidizes on charcoal, forming a 
yellow, volatile coating. 

Boracic Acid colors the blowpipe flame an intense yellowish 
green. This test is more reliable if the mineral is moistened with 
sulphuric acid before heating. 

Carbonic Acid is readily set free in the gaseous form, from all 
carbonates, by hydrochloric acid, especially if the mineral be 
pulverized or the acid heated. The effervescence of the escaping 
carbonic acid is distinguished from that due to sulphuretted hydrogen 
by the offensive odor of the latter gas. 

Chlorine is most conveniently detected by adding the mineral to 
a salt of phosphorus bead which has been saturated with copper 
oxide, and observing the intense blue color which is imparted to the 
blowpipe flame. 

Chromium is recognized by the emerald-green color which its 
oxide imparts to the borax bead. 

Cobalt is most readily detected by the cobalt-blue color which its 
oxides impart to the borax bead. The compounds with arsenic, 
sulphur, etc., should be carefully roasted (oxidized) on charcoal 
before being added to the bead. 

Copper and its compounds impart a green color to the flame and 
to the borax and salt of phosphorus beads. In most cases the flame 
coloration will be blue if the mineral be first moistened with hydro- 
chloric acid. Copper can be reduced from nearly all of its ores by 
fusion with soda on charcoal. 

Fluorine is recognized in most of its compounds by heating the 
mineral in the closed tube with potassium bisulphate and pulverized 
glass. Fluorhydric acid is set free, which etches the glass in the 
bottom of the tube, and a white subjimate of silicon fluoride is 
formed in the upper part of the tube. 

Iron may be recognized by the yellow and brown colors which its 
oxides impart to the borax tfead ; and by the fact that nearly all the 
compounds of iron become magnetic when heated, especially if 
heated on cnarcoal with soda. 

Lead is reduced to the metallic state with soda, and forms a 
volatile yellow coating of lead oxide on the charcoal. 

Lime colors the blowpipe flame yellowish red ; and many 
compounds of lime give an alkaline reaction after heating. 
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Lrithia usually colors the flame bright purplish red. 

Magnesia is recognized in many of its compounds by the pink 
color which they assume when moistened with cobalt solution and 
strongly ignited. 

Manganese is recognized in all of its compounds by the highly 
characteristic colors which it imparts to the fluxes. With borax it 
forms a clear bead of a deep amethystine red or violet-red color ; 
while fusion with soda (or, if necessary, with soda and nitre) yields 
an opaque, bright green mass. 

Mercury always yields a sublimate of metallic mercury when any 
of its compounds are heated in a closed tube with soda. This 
sublimate consists of minute, liquid drops. 

Phosphoric Acid may usually be recognized by the green color 
which phosphates impart to the flame, especially if previously mois- 
tened with sulphuric acid. Or the pulverized mineral may be fused 
in the closed tube with a bit of magnesium wire, and a drop of water 
added to the fused mass when cold, evolving phosphuretted hydrogen, 
which is recognized by its disagreeable odor. 

Potassa may often be recognized by the violet color which it 
imparts to the flame. This color may be masked by that due to 
soda, lithia, etc. ; but it may then be detected by observing the flame 
through cobalt-blue glass, which quenches the other colors, but 
deepens the violet of potassa to purple. 

Silica effervesces with soda on platinum wire, forming a clear 
glass, if the soda be not in excess. Most of the silicates are decom- 
posed by salt of phosphorus, leaving a cloudy skeleton of silica 
floating in the bead. Many hydrous and basic silicates are decom- 
posed by strong hydrochloric acid, leaving the silica in the form of a 
stiff jelly, or a floculent powder. 

Silver is easily reduced to the metallic state with soda on charcoal, 
and forms a brown coating of silver oxide. 

Soda is easily recognized by the intense yellow color which, it 
imparts to the flame. 

Strontia is known by its crimson flame. The color is more 
intense when the mineral is moistened with chlorhydric acid. 

Sulphur, as it occurs in sulphides, may be recognized in many 
ways. Bisulphides, or those containing the largest proportion of 
sulphur, yield sublimates of sulphur in the closed tube. All 
sulphides redden moistened blue litmus paper in the open tube. If 
any sulphide is fused with soda in the closed tube and the fused 
mass transferred to a bright silver coin and moistened with water, a 
dark brown stain of silver sulphide is left on the coin. This test will 
also prove the presence of sulphur in any sulphate, if a little pul- 
verized charcoal is added to the mixture in the closed tube before 
fusion, or the fusion is made on charcoal. All sulphides effervesce 
with hot hydrochloric acid, evolving sulphuretted hydrogen, which is 
recognized by its odor. 

Tin is reduced to the metallic state with soda on charcoal. 

Water may be expelled from nearly all hydrous minerals by 
heating in the closed tube, the vapor or steam condensing in the 
upper part of the tube and wettinq^ the glass. 
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Zinc is reduced with soda on charcoal, but the metal immediately 
oxidizes, forming a coating on the coal which is yellow when hot and 
white when cold. The white and gray compounds of zinc assume a 
green color when moistened with cobalt solution and strongly ignited. 



List of Apparatus and Reagents, 

Blowpipe. — The simple and inexpensive brass blowpipe used 
by jewellers answers very well for all the tests described in these 
tables; although the chemical blowpipe, with a platinum jet, a mouth- 
piece and a chamber for condensing the moisture of the breath, is, 
of course, rather more satisfactory in operation and more durable. 

Fuel and Lamp. — The most satisfactory source of heat for 
blowpipe and chemical experiments is the Bunsen gas-burner ; the 
aperture for the admission of air at the bottom of the burner being 
closed by a sliding tube when the blowpipe is used, and left open 
when it is desired to use the direct heat of the flame. When gas is 
not available, a small alcohol lamp is recommended as most generally 
useful ; although for use with the blowpipe alone a common oil lamp 
(olive oil is best) or stearine candle will answer in most cases. The 
blowpipe enables us to control not only the direction but the quality 
of the flame. The reducing flame (R. F.) is produced by holding 
the jet of the blowpipe outside of the flame and deflecting the entire 
flame by a gentle blast without essentially changing its character. 
The reducing flame should be used whenever it is desired to reduce 
to the metallic state, or partially deoxidize, metallic oxides. The 
oxidizing flame (O. F.) is obtained by introducing the jet into the 
flame and blowing more strongly, the deflected flame forming a 
slender blue cone. This is the flame usually employed, especially 
for oxidizing or roasting minerals, forming coatings on charcoal, and 
whenever a high temperature is desired, as in testing the fusibility 
and flame-coloration of minerals. 

Forceps. — Common steel forceps about four inches long will 
answer in most cases ; although platinum-pointed forceps are very 
much better, if not essential, in testing fusibility and flame-coloration. 

Platinum Wire. — A piece about three inches long of moderately 
stout wire is the best. Before using, a circular loop one-tenth of an 
inch in diameter should be formed on the end of it. 

Glass Tubes. — These should be of hard glass, one-eighth to 
one-fourth inch in diameter, and three to four inches long. The 
open tubes are open at both ends, and are formed by simply cutting 
the tubing with a file into pieces of the proper length. The closed 
tubes are closed at one end, and are formed by heating pieces seven 
or eight inches long in the middle until the glass is soft enough to 
be drawn apart. 

Charcoal. — This important support should be made from soft 
wood and thoroughly burned, so as not to crack or snap when heated. 
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Rectangular pieces four to eight inches long and two inches wide are 
the most convenient. 

Agate Mortar. — This instrument is very useful in reducing min- 
erals ro a line powder, especially for treatment with acid ; but it is 
unfortunate., y somewhat expensive. 

Hammer, Anvil and Ring. — These are employed to break and 
pulverize fragments of minerals, and answer in most cases as a 
substitute for the agate mortar. 

File. — A small tnree-cornered file is useful for cutting glass 
tubing. A notch is made with the file in one side of the tube, which 
is then gently bent and pulled apart, the nails of the two thumbs 
being brought together opposite the notch. 

Magnet. — A small magnet aids in the recognition of magnetic 
minerals. 

Lens. — A pocket lens or magnifying glass is useful in many 
ways. 

Test-tubes. — Small test tubes of hard glass are needed for 
treating minerals with acids. 

Soda. — (Carbonate of Sodium). Borax (Biborate of Sodium). 

Salt of Phosphorus (Phosphate of Sodium and Ammonium). 
Oxide of Copper. — Cobalt Solution (Nitrate of Cobalt). 

Hydrochloric, Sulphuric and Nitric Acids. 

Litmus Paper. — The blue paper may be reddened by moisten- 
ing it and holding it over the open mouth of the acid bottle. 

It is a decided advantage to beginners in determinative mineralogy 
to commence with species affording an easy and natural introduction 
to the use of the Tables ; and the following list of fifty of the more 
common minerals has been selected with special reference to their 
value for this use : — 



Apatite. 


Cuprite. 


Orthoclase. 


Arsenopyrite. 


Dolomite. 


Pyrite. 


Barite. 


Fluorite. 


Pyrolusite. 


Beryl. 


Galenite. 


Pyrrhotite. 


Calcite. 


Garnet. 


Quartz. 


Celestite. 


Graphite. 


Rhodonite. 


Chalcedony. 


Gypsum. 


Siderite. 


Chalcocite. 


Halite. 


Sphalerite. 


Chalcopyrite. 


Hematite. 


Spodumene 


Chlorite. 


Hornblende. 


Stibnite. 


Chromite. 


Lepidolite. 


Stilbite. 


Chrysotile. 


Limonite. 


Sulphur. 


Cinnabar. 


Magnetite. 


Talc. 


Copal. 


Malachite. 


Willemite. 


Copper. 


Muscovite. 


Zincite. 


Corundum. 


Natrolite. 


Zircon. 


Cryolite. 


Obsidian. 





HOW TO USE THE TABLES. 



The plan of these Tables, and the method of using them in deter- 
mining minerals, have been explained incidentally in the Introduction ; 
but a more connected statement will probably be useful to many 
students. Minerals are divided at the outset into two great classes, 
metallic and non-metallic. Each class comprises five subclasses, the 
metallic subclasses being distinguished according to the colors of the 
minerals, and the non-metallic subclasses according to the streaks^ or 
colors of the minerals when finely pulverized. The species in each 
subclass are further distinguished, according to hardness, as very 
soft^ soft^ hard^ very hard and, in the fifth non-metallic subclass, 
adamantine. We thus, by (i) the lustre, (2) the color or streak, and 
(3) the hardness, of minerals, divide them into forty-one sections, as 
shown in the general classification on page 25. This synopsis of 
the Tables also obviates the necessity of continually turning the 
pages, as it enables us to turn at once to the section of the Tables 
where the mineral in hand is described. 

In the analytical key on the left margin of each table these 
sections are subdivided in accordance with other and various 
properties, until we come to the individual species, or groups of two 
or three species only, in the next column to the right. While in the 
succeeding columns we find, besides the composition, a concise 
physical description of each species, by which it may be more care- 
fully distinguished from those most closely resembling it, and the 
identification verified ; and, finally, the broad column on the right 
margin contains a brief statement of the chemical tests, which are 
our last resort, to be tried only when the determination is not other- 
wise satisfactory. 

To make the method of using the Tables still clearer, a single 
example in each of the two main classes is appended. 



Galenite, 

Turning to the general classification on page 25, we observe first 
that it is metallic, and take the left column ; next that it is not red, 
brown, yellow or black, but gray, belonging in the fourth subclass. 
Then, trying the hardness with steel, find that it cuts easily and is 
soft; or the hardness may be more definitely determined by means 
of the polished surfaces described on page 9, since we should find 
that the galenite scratches biotite but does not scratch fluorite. We 
turn now to page 42 for the detailed analysis of this section. 
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Taking, strictly in the order in which they are given, the general 
characters in the third column, we find that our mineral is not 
malleable or sectile, like argentite ; that it is not yellowish, like 
pyrrhotite; that it is not white on a fresh fracture, like arsenic, 
antimony, and bismuth ; nor light gray, like stibnite and polydymite. 
But it does agree with the next general character — color dark lead- 
gray. We note that the specimen is very heavy for its size ; and on 
trial with the specific gravity balance find that the specific gravity (G.) 
is above 7. This brings us to galenite ; and on comparing our speci- 
men with the physical description of this species to the right, the 
determination is confirmed by the close agreement, the most dis- 
tinctive characters in this instance being the dark streak and cubic 
form and cleavage. If, however, the specimen is of an impure 
or doubtful character, the comfirmatory chemical test — fusion on 
charcoal — will show that it contains lead and sulphur and thus 
agrees in composition with galenite. It is an excellent plan, even 
when the determination appears to be entirely satisfactory, to make 
assurance doubly sure by glancing over the remaining general char- 
acters in that particular section. Thus, continuing down the third 
column on page 42, we find that our mineral is excluded from the 
next two general characters by its high specific gravity ; from the 
third by its color ; and from the fourth and last by both color and 
weight. Here, at the end of the section we find a reference by 
numbers to several species in the Supplementary Tables, and we 
can strengthen the determination still more, on the chance that the 
mineral in hand may be something rare, by comparing our specimen 
with each of these species. This is readily done ; and, finding that 
it does not agree with either of them, we may safely label it galenite, 
since there is now only one chance in thousands that it is anything 
else. 

Leucite. 

We find that this specimen is without metallic luster, has a white 
or gray streak (this is the streak of all non-metallic minerals 
of white or gray color, and many others), and is hard (scratches 
fiuorite readily, but does not scratch orthoclase). This refers us 
to page 72, where we quickly note that it is not micaceous, fibrous, 
or columnar; and, passing to page 74, we next weigh the specimen 
and find that its G. is below 3.8, and also below 2.8. Therefore, 
we pass page 76 to page 78, and note that it is not deep blue, and 
find on trial that it does not yield water in the closed tube ; and 
does not gelatinize when the fine power is boiled with H CI in a test 
tube. This brings us to a group of three species ; and our mineral 
is readily identified as leucite by its lower G. and characteristic 
isometric form. 

The number in parenthesis, following the name of each species, 
refers to the synopsis of the classification of minerals on pages 98 
to 100, where we learn at a glance the general relations of galenite 
and leucite to the rest of the mineral kingdom. 
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In all cases where the meaning of the Tables is not clear, the 
student should refer to the section of the Introduction where the 
property or test is explained; and attention is especially directed 
to the means for the more accurate determination of the streak 
H. and G., as explained on pages 9 and 10. 

In conclusion, it may fairly be said that the golden rule in 
determinative mineralogy is to follow the order of the tables^ and not 
skip about, or guess at the names or relations of minerals. 



Those desiring to obtain mineral specimens suitable for deter- 
minative work, the abbreviated scale of hardness (biolite, fluorite, 
feldspar, and quartz) described on page 9, or any of the apparatus 
required for use with the Tables, are referred to the advertisement 
at the end of the book. 

Mr. Thomas A. Upham, 17 Harvard Place, Boston, furnishes 
excellent blowpipe apparatus, singly or in sets ; and orders for the 
specific gravity balance described on page i o should be sent to him. 
Price : $4.50. 



GENERAL CLASSIFICATION. 



A. WITH METALLIC LUSTER. 



L Color red or brown. 

1. Very soft 

2. Soft . 

3. Hard 

4. Very hard 

II. Color yellow. 
I. Very soft 



2. 


Soft 


• 


3- 


Hard 


• 


4. 


Very 


hard 


Color 1 


blac] 


I. 


Very 


soft 


2. 


Soft 


• 


3- 


Hard 


• 


4. 


Very 


hard 



IV. Color gray. 

I. Very soft 

3. Soft . 

3. Hard 

4. Very hard . 

V. Color white. 

1. Very soft 

2. Soft . 

3. Hard 

4. Very hard 



Page. 

26 
26 
28 
28 



30 
30 
30 
32 



32 
34 
36 
38 



40 
42 

44 
46 



46 
48 
48 
48 



B. WITHOUT METALLIC LUSTER. 



Streak red or brown, 

1. Very soft 

2. Soft . 

3. Hard . 

4. Very hard 



II. Streak yellow. 

Very soft 
Soft . 
Hard . 
4. Very Hard 



I, 
2. 

3- 



III. Streak black. 

1. Very soft . 

2. Soft .... 

3. Hard 

4. Very hard 

IV. Streak green or blue. 

1. Very soft 

2. Soft .... 

3. Hard 

4. Very hard 

v. Streak white or gray. 
Vcrv soft 



2 

3 
4 



Soft . 
Hard . 
Very hard 
Adamantine 



Page. 

52 
54 



56 
56 
56 
58 



58 

58 
58 



60 
60 
60 
60 



62 
66 
72 
80 
88 
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A. MINERALS WITH 



Analytical Key. 



^ 






a 



"i 



5Q 



(2: 



!• 

^ 



<N 



Micaceous. 
Foliae 

elastic. 



Streak red. 
Ochery. 



Streak red. 
G. 3-4. 



Streak red. 
G.5-6, 
when pure 



Streak 

bright red. 
G. about 8, 

when pure. 



Species. 



Phlogopite (75). 



Turgite (Red 
Ocher) (28). 



Realgar (13) 



Proustite (16). 



Pyrargyrite (16). 
[Compare S. T. 15-.] 



Cinnabar (9). 



Micaceous. 
Foliae 

elastic. 



Streak red. 
Malleable. 



Streak 

bright red, 
G. about 8, 

when pure, 



Streak red. 
G. 5-6, 
when pure. 



Streak 

orange, 

G. 5-6. 



Streak red, 

brown or 

yellow 

G. 3-4.5 



Phlogopite (75). 



Composition' Luster. 



(KMgAl)2 
Si04. 



2Fe208+ 

H2O. 



AsS. 



AgsAsSs. 



AggSbSg. 



HgS. 



Pearly to 
submetallic. 



Dull. 



Resinous. 



Adamantine 
to dull. 



Adamantine 
to dull. 



(KMgAl)2 
Si04, 



Copper (2). 



Cinnabar (9). 



Proustite (16). 



Py rargfy rit e (16). 



Cuprite (20). 



Zincite (21). 



Turgite (28). 



Sphalerite (8). 
Compare Hematite, 



Cu. 



HgS. 



AgsAsSs. 



AgsSbSg. 



CU2O. 



ZnO. 



2Fe208+ 

H2O 



ZnS. 



Adamantine 
to dull. 



Pearly to 
submetallic 



Metallic. 



Color. 



Yellowish 
brown to 
brownish 

red. 



Red. 



Aurora-red 
to orange- 
yellow. 



Scarlet- 
vermilion. 

Black, red 
by trans- 
mitted light. 



Streak. 



White. 



Red. 



Orange-red 
to 
aurora-red. 



Cochineal- 
red to 
brownish 

red. 



Yellowish 

brown to 
brownish 

red. 



Adamantine 
to dull. 



Adamantine 
to dull. 



Adamantine 
to dull. 



Adamantine 
to dull. 



Sub- 
adamantine. 



Submetallic 
to silky 
and dull. 



Resinous. 



Copper-red. 



Cochineal- 
red to 
brownish 

red 



Scarlet- 
vermilion. 



Purplish 



red. 



Scarlet. 



White. 



Copper-red, 



Scarlet. 



Scarlet- 
vermilion 

Black, red 
by trans- 
mitted light. 

Red to 

brown. 



Scarlet- 
vermilion. 



Red 

to brown. 



Reddish 
black to red. 



Brown. 



Purplish 



red. 



Brownish 

red. 



Orange. 



Red. 



Light 

brown to 
pale yellow. 



METALLIC LUSTER. 
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H. 


Tenacity. 


G. 

2.8 

3- 
3-5 

3.5 

5.6 

5-7- 
5-9 

8- 
8.2 

2.8 

8.8- 
8.9 

8- 

8.2 

5.6 

5.7- 
5-9 

S-9- 
6.1 

54- 
5-7 

3.5- 
4. 

3.9- 
4.2 


Form. 


Cleavage. 


Other 
Properties. 


Confirmatory Chemical Tests. 


2.5- 
3. 


Elastic and 
sectile. 


V. Foliated. 


Basal, 

perfect. 


Transparent 
to opaque. 


B. B. infusible; yields a little water 
in closed tube; decomposed by 
strong sulphuric acid. 


1-2. 


Earthy. 


Compact. 


Earthy. 


Opaque. 


B. B. infusible; yields water in 
closed tube; becomes black and 
magnetic on charcoal in R. F. 


1-5- 
2. 


Brittle. 


V. Also 
massive. 


Clinopina- 
coidal and 
basal. 


Transparent 

to 
translucent. 


B. B. on charcoal, volatile and com- 
bustible, burning with a blue flame 
and arsenical odor; red sublimate 
in closed tube. 


2- 
2.5 

2.5 


Brittle. 
Brittle. 


III. Also 
massive. 

ni. Also 
massive. 


Conchoidal. 
Conchoidal. 


Translucent 

to 
transparent. 

Opaque to 
translucent. 


B. B. on charcoal, fuses easily (i), 
and emits odors of S and As; 
with soda in R. F. gives globule of 
Ag; white sublimate in open tube. 

B.B. on charcoal, fuses easily ( I )with 
spirting, giving white coating; with 
soda in R. F. gives Ag; red subli- 
mate in closed, white in open tube. 


2- 
2.5 


Brittle to 
sectile. 


III. Usually 
massive. 


Uneven. 


Usually 

opaque. 


B.B. volatile; with soda in closed 
tube yields sublimate of mercury. 


2.5- 
3- 


Elastic and 
sectile. 


V. Foliated. 


Basal, 

perfect. 


Transparent 
to opaque. 


B. B. infusible; yields a Httle water 
in closed tube; decomposed by 
strong sulphuric acid. 


2.5- 
3- 


Malleable. 


I. Also mas- 
sive and 
arborescent. 


None. 


Opaque. 


B. B. fuses very easily (780^0.); 
green solution with nitric acid, 
which becomes blue with ammo- 
nia. 


2- 
2.5 


Brittle to 

sectile. 


III. Usually 
massive. 


Uneven. 


Usually 

opaque. 


B. B. volatile; with soda in closed 
tube yields sublimate of mercury. 


2- 
2.5 

2.5 

3-5- 
4. 


Brittle. 
Brittle. 
Brittle. 


III. Also 
massive. 

III. Also 
massive. 

I. Also cap- 
illary and 
massive. 


Conchoidal. 
Conchoidal. 
Octahedral. 


Translucent 
to opaque. 

Translucent 
to opaque. 

Translucent 
to opaque. 


B. B. on charcoal, fuses easily (i), 
and emits odors of S and As; 
with soda in R. F. gives globule of 
Ag; white sublimate in open tube. 

B.B. on charcoal, fuses easily(i)with 
spirting.giving white coating; with 
soda in R. F. gives Ag; red subli- 
mate in closed, white in open. tube. 

B. B. colors flame green and fuses 
readily, yielding metallic copper 
on charcoal. 


4- 

4.5 

3-4- 

1 
3.5 


Brittle. 


III. Also 
massive. 


Basal, 

perfect. 


Usually 

opaque. 


B. B. infusible; soluble in acids; 
with soda on charcoal gives coat- 
ing of zinc oxide. 


Brittle to 
earthy. 

Brittle. 


Massive, 
botryoidal, 
Hbrous, etc. 

I. Also 
massive. 


Uneven, 
splintery, 
etc. 

Dodecahe- 
dral, perfect. 

-:^ • 


Opaque. 

Transparent 
to opaque. 


B. B. infusible; yields water in 
closed tube; becomes black and 
magnetic on charcoal in R. F. 

B. B. infusible; reactions for sul- 
phur; zinc oxide coating with 
soda on charcoal; effervesces in 
hot acid, evolving II^S. 



A. MINERALS WITH 



black. 
4.5-5-5 



Slicak 

black. 
Compue G. 



SIteak light 
bcoun <i> 
pale yclluw. 

Streak 

ti- S4-S 7 ' 

Sirok 
Compuc G. 



StCTcak 

bright ni. 
a. abuat S, 



Pyrttaotite (9). JFctS,. 



J «. imily J. 

} I '^"' "" """ 



Color. I Stieak. 



Reddish 



coppct-red. 



Dark 
gTafish 

black. 



Dark 
grayish 
black. 



Snbmetallic 
:a alky 
anil ilnll. 



Bronn. Yellow. 



dull- biovnkfa 



Red tu iBnnmiah 



SabatetaUic ^Rrvldkli 
u »)ktr black to 

and iiuU. n 



, tiZacktotctLRed. 



Kirdilblt Uta* to 

to KtL btown. 
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H. 


Tenacity. 


G. 

4.6 

4.5- 
5-5 

7.3- 
7-7 

4.6 

3.9- 
4.2 

5-4- 
5-7 

4- 
4^ 

3.^ 
4. 

8. 

5.9- 
6.1 

5-7- 
5-9 

3.5- 
4.5 

4.2- 
4.9 

6.8- 
7.1 

4.2 


Form. 


Cleavage. 


Other 
Properties. 


Confirmatory Chemical Tests. 


3.5- 
4. 

3- 


Brittle. 
Brittle. 


in. Usually 
massive. 

L Usually 
massive. 


Uneven. 

Octahedral, 
in traces. 


Opaque. 
Dull brown 
tarnish. 

Opaque. 
Blue and 
green 
tarnish. 


B. B. fuses easily to a black, mag- 
netic mass; usually slightly mag- 
netic before fusion. 

Gives reactions for copper; B. B. 
fuses easily to a black, magnetic 
globule. 


5~ 
5-5 

4- 
4.5 


Brittle. 
Britde. 


IIL Usually 
massive. 

in. Usually 
massive. 


Uneven. 
Uneven. 


Opaque. 
Opaque. 


B. B. on charcoal fuses easily, yield- 
ing arsenical fumes and coating 
and a magnetic globule. 

B. B. fuses easily to a black, mag- 
netic mass; usually slightly mag- 
netic before fusion. 


4. 


Brittle. 


I. Usually 
massive. 


Dodecahe- 
dral, perfect. 


Transparent 
to opaque. 


B. B. infusible; reactions for sul- 
phur; coating of zinc oxide with 
soda on charcoal ; effervesces in 
hot acid, evolving II2S. 


4.5 


Brittle. 


III. Also 
massive. 


Basal, 

perfect. 


Usually 

opaque. 


B. B. infusible; soluble in acids; 
with soda on charcoal gives coat- 
ing of zinc oxide. 


5- 
5-5 

5- 
5-5 


Brittle. 
Brittle. 


IV. Colum- 
nar, fibrous 
or 
botryoidal. 

Compact, 
botryoidal, 
fibrous, etc. 


Prismatic, 
perfect. 

Uneven, 
splintery, 
etc. 


Opaque. 
Opaque. 


B. B. infusible; water in closed 
tube; becomes black and mag- 
netic on charcoal in R. F.; sol- 
uble in IlCl. 

Like gothite. 
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Bri:tle to 

sectile. 


III. Usually 
massive. 


Uneven. 


Usually 

opaque. 


B. B. volatile; with soda in closed 
tube yields sublimate of mercury. 


4- 
2.5 


Brittle. 
Brittle. 


I. Also 
capillary and 
massive. 

III. Also 
massive. 


Octahedral. 
Conchoidal. 


Translucent 
to opaque. 

Translucent 
to opaque. 


B. B. colors flame green and fuses 
readily ; yields metallic copper on 
charcoal. 

B.B. on charcoal, fuses easily (i) with 
spirting and white coating; with 
soda in R. F. gives Ag ; red subli- 
mate in closed, white in open tube. 


4-5 
4-5 


Brittle. 
Brittle. 


Massive, 
botryoidal, 
fibrous, etc. 

Massive, 
botryoidal, 
fibrous, etc. 

n. Also 
massive, bot- 
ryoidal, etc. 


Uneven, 
splintery, 
etc. 

Uneven, 
splintery, 
etc. 


Opaque. 
Opaque. 


B. B. infusible; yields water in 
closed tube; becomes black and 
magnetic on charcoal in K. F.; 
st)lul)le in IICl. 

B. B. infusible; no water in closed 
tube; becomes black and mag- 
netic on charcoal in R. F.; sol- 
uble in H(\ 


6-7 

1 

0- ! 

6-5 1 

1 


Brittle. 


Prismatic, 
indistinct. 


Nearly 

opaque. 


B. B. infusible; insoluble; with 
soda on charcoal reduced to me- 
tallic tin. 


BritUe. 


i 

II. Also 
massive. 


Prismatic, 
distinct. 


Nearly 

opaque. 


B. B. infusible; insoluble. 

■ 



A. MINERALS WITH 



Analytical Key. 


Spaciea. 




Luater. Color. Streak. 




1 

1 


Streak 

while, 
Micacedua. 
Folueelislic. 




(KMbAI), 
SiO,. 


Pearly to 


Yellow to 
brown. 


White. 






OoldCi). 


Au. 


Metallic. 


Gold-yellow. 


Gold-yeUow. 




Britlle. 


Orpimenl (14). 


AsaS,. 


Pearly to iLemon- Lemon- 
tesinous.! yellow.^ yellow. 




Earthy. 


Limonite (Vel- 
lowOchcr) (30). 


aFesOs 


Dull. 


Yellow. Yellow. 




i 


Streik 

white 
Micaceous. 
Folise elastic. 


Phl0Bopite(7S). 


<™n?o,. 


Pearly to 


Yellow to 


White, 




Malleable. 


Gold C). 


Au. 


Melallic. 


Gold-yellow. 


Golfi-yellow. 


1 


Streak 


Zincite (21). 


ZoO. 


Sub- 
Bdamantine 


Red to 

orange. 


Orange. 


3 


Streak 
yellowish 
whiie. 


Sphalerite (SJ. 


Z.S. 


Resinous. 


Brown to 
yeUow 


Yellowish 

white. 


' 


Streak iighl 
brunze- 
brown 




(FeNi)S. 


Metallic. 


'trLc. 
yellow. 


Light 
bronze- 
browti. 




Streak 

black 
Acicular 
or Hbrous 


MiUerite (9). 


NiS. 


Metallic. 


Braas- 

yellow. 


Dark 
greenish 




Slreak 
black or 
nearly so. 

Uniish 


Chalcopyrite 

(10) 

Pyirhotite (9). 


(CuFe)S,. 
FeiSa. 


MelaUic. 
Metallic. 






1 


Slrcflk 
yeilowish 
white. 
G. about 4. 


Zincite (2.). 
Sphalerite (E). 


ZnO. 
ZnS. 


Sub- 
Reainous. 


Red to 

Drange 

Brown to 
yeUow. 


Orange. 

Yellowish 

while. 




Streak near- 
ly black. 
G. above 5.5 
H. about 6. 


Arsenopyrite 

(II). 


FeAsS. 


Meullio. |™'=t° 

gray- 


Dark 
grayish 
black. 
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H. 1 Tenacity. 



2.5 



Klastic and 
sectile. 



G. 



2.5 Malleable. 



1-5- 
2. 



1-2. 



2.5 



2.5 



2.8 



15.6 

to 

193 



Form. 



Cleavage. 



Other 

Properties. 



V. Foliated. 



Basal, Transparent 

perfect.; to opaque. 



I. Usually 
in grains 
or nuggets.' 



None. 



i Opaque. 



Sectile to 

brittle. 



3.5 



IV. Foliated'^'^^^P"^- 

, I coidal, very 

and massive.j ^^^^^^^ 



Earthy. 



3- 
3-7 



Elastic and 
sectile. 



Malleable. 



Brittle. 



3-5- 
4. 



Brittle. 



^•^ Brittle. 



3- Brittle. 
3-5 , 



3-5- Brittle. 

4. i 



3-5- Brittle. 
4. 



^- Brittle. 

4-5 , 



35- Brittle. 
4. • 



55- Briiac. 
6. 



2.8 



15.6 

to 

19.3 



54- 
5-7 



Earthy. 



V. Foliated. 



I. Usually 
in grains 
or nuggets. 



None. 



Basal, 

perfect. 



None. 



III. Also |Basal, 

massive.! perfect 



3-9- 



I. Usually 



Dodecahe- 



4-2 j massive, dral, perfect 



4.6 



I. Massive 
and 
granular. 



I 

4.6- tin. Acicular 
5.6 or fibrous. 



4.1- 
4-3 



II. Usually 
massive. 



Octahedral. 



Rhombo- 
hedral. 



Uneven. 



4.4-1III. Usually.»T 



4-7 



massive. 



neven. 



Translucent. 



Opaque. 



Transparent 
to opaque. 



Opaque. 



Usually 

opaque, 



Translucent 
to opaque, 



Opaque. 



Opaque. 



Opaque. 
Iridescent 
tarnish. 

Opaque. 
Dull brown 
tarnish. 



Confirmatory Chemical Tests. 



B. B. infusible; yields a little wa- 
ter in closed tube; decomposed 
by strong sulphuric acid. 



B. B. fusible at 3; insoluble in 
common acids; soluble in aqua 
regia; does not tarnish. 



B.B. on charcoal, volatile and com- 
bustible, burning with blue flame 
and arsenical odor; dark yellow 
subhmate in closed tube. 



B. B. infusible; water in closed 
tube; becomes black and mag- 
netic on charcoal in R. F.; sol- 
uble in HCl. 



B. B. infusible; yields a little wa- 
ter in closed tube; decomposed 
by strong sulphuric acid. 



B. B. fusible at 3; insoluble in com- 
mon acids; soluble in aqua regia; 
does not tarnish. 



B. B. infusible; soluble in acid; 
gives coating of zinc oxide with 
soda on charcoal. 



B. B. infusible; reactions for sul- 
phur; with soda on charcoalgives 
a coating of zinc oxide; efferves- 
ces in hot acid, evolving H2S. 



Sulphurous fumes in open tube; 
B. B. easily fusible to magnetic 
globule; reactions for nickel with 
fluxes. 



B. B. fuses easily; yields sulphur 
fumes; in R. F. on charcoal gives 
magnetic mass. 



Sulphur in closed tube; B. B. fuses 
(2) to magnetic globule on char- 
coal and gives metallic copper with 
soda; green solution with HNO . 

B. B. fuses easily to a black mag- 
netic mass; usually slightly mag- 
netic before fusion. 



5-4- 
5-7 



3-9- 
4.2 



III. Also ; Basal, 

massive. I perfect. 

I 

I. Usually Dodecahe- 
massive, ^i'^al, perfect. 



;64 



IV. Also Prismatic, 
massive. > distinct. 



Usually 

opaque. 

Translucent 
to opaque. 



Opaque. 
Tarnishes 
yellowish. 



B. B. infusible; soluble in acid; 
gives coating of zinc oxide with 
soda on charcoal. 

B. B. infusible; reactions for sul- 
phur; with soda on charcoal gives 
a coating of zinc oxide; etferves- 
ces in hot acid, evolving H^S. 

B. B. on charcoal fuses at 2, giv- 
ing an arsenical coating and a 
magnetic residue; arsenic subli- 
mate in closed tube. 



A. MINERALS WITH 



Pyrrhotile (9). 



yellow. 



Sircak ncni- 

ly black. 

J. buluw 5.5 



MBrcasite(ii). .l-cSi. 



Pyrite (lo). FeSj, 



Micacetiiu. 
elaElic. 



foliated. 
VoWx 1 



Iron-black 
ilatk gray. 



^imi^scilik. 1*'*^""** '^^- I-'^8'^- 



.'Mnl\ 



Metallic. 



, Dull. 



Streak 

black. 



+11-0. ' 
PyraluBile tJ7).MuIia. 'Metallic. 

Stcphanite \H.V .\k,SIiS,. |Mclallic. 



Sircali teil, 'PyrarnyrlMi Hil.iAt;»Sl'S,, AiUmantine. 



Irou-lilack 
jk grny. 



lllack, red 
ted light. 



METALLIC LUSTER. 



H. 


tnOBCtly. 


C. 


Foxio. 


Cleavage. 


Properties. 


Confirmatory Chemical teati. 


6- 
6-5 

6- 
6-5 


Brittle. 
Brittle. 


4-9 

4-8- 

5.a 


IV. Often 

glubuluT 
I.CubesHnd 


Prismatic. 
Uneven. 


Opaque. 
Dec um poses 
readily 

Opaque. 


Sublimaleofsulphiirmdosedtube; 
a. U. oti charcoal, tuAei easily, 
gives off S, burning with a blue 
Bame, leaves a magnetic residue. 

Uke marcasile. 


4. 
4-5 


Britlle. 
Brittle. 


4'3 

44- 
47 


II. Usually 

III. Usually 
massive 


Uneven. 
Uneven. 


larnish 
tarnish 


Sulphur in closed tube; IS. B. fuses 
(Ji ) tu a gkbule on charcoal and 
gives melollic copper with soda; 
green solution with nitric acid. 

B. 6. fuses easily to a black mag- 
netic mass; usually slightly mag- 
netic befure fusion. 


6. 


Britlle. 


5- 
6.4 


IV. Also 


distinct. '^"°^^^j^j^ 


B.B.or charcoal/usesata, giving 
an arsenic coaling, and magnelic 
residue; arsenic sublimateiutube. 


6- 

6-5 

6- 
6.5 


Brittle. 
Brinle. 


4-9 
4.8- 


IV. Often 
massive and 
globular 
I. Cubes and 
pjritohe- 

mnssive 


Opaque. 
I'ris malic. Decoroposes 
readily 

Uneven. Opaque, 


Sublimalcfaulphur inclosed lul>e; 
B. U. on charcoal, fuses easily, 
gives oil S, burning with a blue 
llaine, leaves a magnetic residue. 

Like marcasite. 


a-S 


Elutk ind 
Kctile 


2-9 


V. Foliated 


Basal, Transparent 
perfect. In opaque 


n. B. infusible; decomposed by 
strong sulphuric acid. 


t- 
'5 


Sectik. 
ScLtile. 


»" 


III. Usually 
foliated 

III. Usually 
foliated 


Basal, Opaijue. 

perfect- Greasy feel. 

Basal, Opoque. 

perfect. Greasy feel. 


B. B. infusible; unaltered by acids. 

B. B. infusible; reactions for sul- 
phur in open tube and with soda. 


3. 


Malleable 

and ieclile. 


7-3 


I. AlK 


Uneven. 


Opaque. 


Reactions for sulpbur in open tube 
and withsoda; B. B. on charcoal 
fusea at 1.5, yielding metallic 


1-3. 


EMhy. 


M- 




Earthy. 


Opaque. 


IS. B, infusible; yields water in 
closed tube, amethystine bead 
with borax; evolves chlorine with 

irtji. 


3. 


Britlle. 

HriUle. 


4-S 

6.25 


IV. Usually 

columnar or 

massive 

IV. Usually 
massive. 


Trismalic. 
Imperfect. 


Opaque. 


It. B. infusible; amclhyaline bead 
with borax; evolves chlorine 
with IRl. 

B.B. on charcoal, fuses easily fl)> 
givinga coaling 1.1 f antimony oxide 
aad, wilhsoria, aflobuleuf silver. 


>• 


UrilUe. 


S.8 


III. Also 


Conchoidal. 


Dpaque 


B.B.onchar«,al,fusescasily(.)wilh 
spirting, gfving White coating; with 
soda in ii. t'. gives Ag; red subli- 
mate in dosed, white in open, lube. 



A. MINERALS WITH 



Specie!. CompDilIlo 



Hematite (25). IFegOg. 



Pyrareyrite(l6).AgaSbS,. 



brown. ^P''"^""*"'^)- ^"^■ 



Streak 

black. 

lelow 5.J 
Uull. earthy. 



Streak 

black. 
G. below 5.3 



Manganite (zg). "' HjO. 



G. below 5.3 

CoW usually 

dark gray. 



Streak 

black. 
G.al.ove5.3 



Stephanile (16). AgsSbSj, 



Streak 

bUck. 
G. above 5.3 
Color flail 



Chalcocile (7). CujS. 
Melaconite (22). CuO. 



METALLIC LUSTER. 



H. TMKity. 


O. 


Form. 


ClMVEge. 


Pr?per"... 


CgnlirniXDry Chemical Teiti. 


a-75 
3- 


Elulic ind 
seclilc. 

Sectile to 
brittle 

Ullle 

elastic 


a.9 
3- 


V, foliated. 
V. Folialed. 


Basal. 

l«,fect. 

Basil. 

perfect. 


opaque. 
Opaque to 


B. B. infusible; decomposed by- 
strong sulphuric acid. 

B, B. fuies easily to magnetic glob- 
ule; decomposed by sirong sul- 
phuric icid- 


^■S 


Malleable 


7'i 


1. Alto mu- 


Uneven. 


Opaque. 


ReactiiMlsforiulphur in open lube- 
and with soila; sihef on charcoal 
wilhsoJai B. li. fusesit 1.5. 


2-4- 


BriUle. 
Brittle. 


4-9- 
S-3 

5.8 


ni. Scaly or 
foliated 

ni..Mso 


Basal. 
Conchoidal. 


Opaque. 
Translucent 


B. B. infusible; liecumcs magnetic 

iia. 

Red sublimate in dosed and white 
in open tube; B. B. on charcoal 
fuses easily (1); white coaUng; 
Aewith soilainR. f. 


35 


Brittle. 


3-9- 


I. Uluall)- 


DodecHhe- 


Opaque. 


B. B. infusil.]*:; leactions fur sal- 
phur; line OMilccoatine with soda 

acid, evoivlUE H,S. 


»S 


Brittle. 


»-5 


Compact to 
laminated 


Evetito con- 
choidal 


Opaque. 


Burns before blowpipe; infuiible, 
and insoluble in acids. 


3-4. 


lilaiihy to 

btiltle 


3-4- 


A mi lip ho us. 


Uneven. 


Opaque, 


U. It. infctsible; walec m closed 
rax: evolves ehlonne with HCI. 


4- 


"■■"" :r 


[V. Usually 
columnar 


Piiamalic, 
perfect 


Opaque. 


B. B. in(u-sU)k. walet in cloied 
tube; amelliysline bead with bo- 
ras, evolvei chionnewilh HCI. 


J-4. 
3' 


Britlle. it*' 
Brillle. 4-4 


i. L-sually 
IV. Usually 


Uneven. 

Prismatic, 
perfect 


Oi>aque. 
0,«que. 


B.B. fuseacasily (i.5)onchacoal. 
giving white coaling andt stil 
phuiousodni.and metallic copper 
wilh suda. 

B. U. on charcoal fuses easily.giving 
reactions for a.scnic and sulphur, 
and metallic copper wilh soda. 


=■•5 
3- 


Uriltle. 
Brillle. 


6.25 

5-7- 
5.9 

6.^5 


IV. My 
IV. Often 


Imperfect. 
Imperfed. 


Opique. 
0[»que. 


U. B. fuses ensilv ( 1 landeiveswhile 
cottimBoncliatcoal, anil a gloli- 
ulctif siJvtr wilh suda in R. K; 
sulphur fumes in open tube. 

B. a. fuses easily ( 1) and givea re- 
actions fur K ami SI. in open 
lube; toating f lead o»ide on cfiar- 
colli residue yicld3t,uivith»oda. 


llritlle to 


IV. Ollcn 

IV. Usually 
"'"e'a'lhy' 


J'ii»inalic. 

Uneven or 
earlhy 


Opa<,He. 
Uull bUck 
tarnish 

Opaque. 


blueliame afl;r moislening wilh 
HU; copper wilh soda on char- 
coal; sulphur ceac 111 ms. 
B. ILinfuaible; coiflJft «ilh s.»la on 
<:harcoal;ercens.ilulloii«-ilbniiric 
aci.l : K'^en flante, vi blue Hame 
after inoisleninB"-lh IICI. 



A. MINERALS WITH 



Analytical Key. 



Strongly 

magnetic. 
Brillli;. 



Sdeak deep 

yetlui 
Compare G. 



Squarish 
□Tthochom- 
bic crystals 



yellowish 
pure gray. 



Streak gray 
grayish 



Cbromite (33). 



Ught 
grayish 
brawn* 



Streak 

brownish red 

ind black. 



Brownish 
■A and 
black. 
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H. 


Tenacity. 


G. 

5-7 

4. 

7-3- 
7.8 

5-2 

4- 
4.4 

3.6- 
4. 

4.9- 
5-3 

3.5- 
4.5 

4. 

4.2- 
4.4 

4. 

3.5- 
4.2 

4-3- 
4.6 

4.5- 
5- 

3-7- i 
4.7 

1 


Form. 


Cleavage. 


Other 
Properties. 


Confirmatory Chemical Tests. 


3-5 


Brittle. 


III. Massive 
or 
botryoidal. 


Basal, 
imperfect. 


Opaque. 
Dark gray 
tarnish. 


B. B. volatilizes without fusing; gray 
fumes and coating on charcoal; 
metallic sublimate in closed tube. 


3-5- 
4- 


Brittle. 


I. Usually 
massive. 


Cubic, 

perfect. 


Opaque. 
Brown 

tarnish. 


B. B. fuses at 3; sulphur fumes in 
open tube; .amethystine bead with 
borax after roasting; etfervesces 
in acid, evolving H2S. 


4-5- 


Malleable. 


I. Usually 
compact. 


Octahedral, 
usually none. 


Opaque. 
Strongly 
magnetic. 


B. B. infusible; soluble in HCl. 


6-5 


Brittle. 


I. Usually 
granular. 


Octahedral. 


Opaque. 
Strongly 
magnetic. 


B. B. infusible; soluble in HCl. 


5- 
5-5 

5- 

5-5 


Brittle. 
Brittle. 


IV. Colum- 
nar, fibrous 
and botry- 
oidal. 

Massive, 
fibrous and 
botryoidal. 


Prismatic, 
perfect. 

None. 


Opaque. 
Opaque. 


B. B. infusible; water in closed 
tube; becomes magnetic onchar- 
coal; soluble in HCl. 

Like gothite. 


6.5 
5-6. 


Brittle. 
Brittle. 


III. Scaly, 
also massive 
or 
botryoidal. 

Massive and 
botryoidal. 


Basal. 
None. 


Opaque. 
Sometimes 
magnetic. 

Opaque. 


B. B. infusible; becomes magnetic 
on charcoal; soluble in HCl. 

Like hematite, but yields water in 
closed tube. 


4- 


Brittle. 


I. Usually 
massive. 


Dodecahe- 
dral, perfect. 


Opaque. 


B. B. infusible; reactions for sul- 
phur; zinc oxide coating with 
soda on charcoal; effervesces in 
hot acid, evolving H2S. 


4- 


Brittle. 


IV. Usually 
prismatic or 
columnar. 


Prismatic, 
perfect. 


Opaque. 
Never 

magnetic. 


B. B. infusible; amethystine bead 
with borax; water in closed tube; 
evolves chlorine with HCl. 


5-5- 
6. 


Brittle. 


IV. Square 
crystals. 


Prismatic, 
indistinct. 


Opaque. 


B. B. infusible; insoluble. 


5-5 


Brittle. 
Brittle. 


V. Tabular, 
prismatic 
and massive. 

I. Usually 
massive. 


In traces. 
None. 


Opaque. 

Opaque. 
Sometimes 
magnetic. 


B. B. fuses (2.5) with intumescence 
to a magnetic gloljule; gelatinizes 
with HCl. 

H. B. infusible; becomes magnetic; 
green bead with borax. 


5-6. 
5-6. 


Brittle. 
Brittle. 


III. Massive. 
Often 

tubular. 

Compact 
and often 
botryoidal. 


None. 

Even or 
conchoidal. 


Opaque. 
Often slight- 
ly magnetic. 

Opaque. 


H. B. infusible; reactions for iron. 

B. B. infu.sible; amethystine bead 
with borax; water in closed tube; 
evolves chlorine with HCl. 



SamBrskitc(J5)- 
CqnnnnC.» «ti 

FranktiniteCsj). 

CoRlDBrt J''''" ■ ' 

[Compare alw's. t. 



Magnetite (23). 






, /^" 'yeilo« 



. alK.ve 7 
Streak deep 

brown ' 



A. MINERALS WITH 



Brawniah 

black. 

Rerldish 

wnrah 
gray. 

Dark 



ron-lilack 
steel-gray. 



Limonitc (30). 



%oJ 



Reddish 
brownish 
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H. 


Tenacity. 


Q. 

7.2- 
7-5 

5-3- 
7-3 

5.8 

5- 
5-2 

5.2 

4.5 

4.9- 
5-3 

4.3- 
4-5 

4- 
4.4 

3.^ 
4. 

7.2- 
7.5 

6.8- 
7" 

5-3- 
7-3 

5.8 
5-2 


Form. 


Cleavage. 


Other 
Properties. 


Confirmatory Chemical Tests. 


5- 
5-5 


Brittle. 


V. Also 
lamellar 
or massive. 


Prismatic, 
perfect. 


Opaque. 


B. B. fuses easily (2.5-3) to a mag- 
netic globule; reactions for man- 
ganese. 


6. 

5-6. 


Brittle. 
Brittle. 


IV. Crystals 
to coarsely 
massive. 

IV. Also 
massive. 


Prismatic. 
None. 


Opaque. 
Opaque. 


B. B. infusible. 

B. B. fusible with difficulty (4.5); 
emerald-green bead with SPh; 
green bead with soda. 


6.5 


Brittle. 


I. Octahe- 
drons, also 
massive. 


Indistinct. 


Opaque. 
Slightly 
magnetic. 


B. B. infusible; amethystine bead 
with borax; bluish -green bead 
with soda; coating of zinc oxide 
with soda on charcoal. 


6.5 
7-9- 


Brittle. 
Brittle. 


I. Usually 
massive. 

III. Coarsely 
to finely 
granular. 


Octahedral. 
None. 


Opaque. 
Strongly 
magnetic. 

Opaque. 
Strongly 
magnetic. 


B. B. infusible; soluble in HCl. 
B. B. infusible; insoluble. 


6.5 
5-6. 


Brittle. 
Brittle. 


III. Scaly, 
also com- 
pact and 
botryoidal. 

Compact, 
botryoidal 
and earthy. 


Basal. 
None. 


Opaque. 
Sometimes 
magnetic. 

Opaque. 


B. B. infusible; becomes magnetic 
on charcoal; soluble in HCl. 

Like hematite; but yields water in 
closed tube. 


5- 
5-5 

5- 
5-5 


Brittle. 
Brittle. 


IV. Colum- 
nar, fibrous 
and botry- 
oidal. 

Massive, 
fibrous and 
botryoidal. 


Prismatic, 
perfect. 

None. 


Opaque. 
Opaque. 


B. B. infusible; water in closed 
tube; becomes black and mag- 
netic on charcoal in R. h\; solu- 
ble in HCl. 

Like gothite. 


5- 
5-5 


Brittle. 


V. Also 
lamellar 
or massive. 


Prismatic, 
perfect. 


Opaque. 


B. B. fuses easily (2.5-3) to a mag- 
netic globule; reactions for man- 
ganese. 


6-7. 


Brittle. 


II. Also 
massive and 
botryoidal 


Imperfect. 


Opaque. 


B. B. infusil)Ie; insoluble; with soda 
on charcoal reduced to metallic 
tin. 


6. 
5-6. 


Brittle. 
Brittle. 


IV. Usually 
in crystals. 

IV. Also 
massive. 


IVismatic. 
None. 


C)pa(iue. 
Opacjue. 


H. B. infusible. 

B. B. fuses with difficulty (4.5) ; 
emerald-green bead with SPh; 
green i>ead with so<la. 


^•5 


Brittle. 


I. Octahe- 
drons and 
massive. 


jOpaque. 
Indistinct. Lsiighlly 

magnetic. 


B. li infusible; amethystine bead 
with borax; bluish green bead with 
stxla; coating of zinc oxide with 
soda on charcoal. 



A. MINERALS WITH 



A 


o.lyt 


...... 


SpodM. 




Luater. 


Color. 


Streak. 




1 


i 


orthothom- 




TiOa. 


MeUllic to 
adamantine. 


Black. 


Gray lo 

light brown. 


1 




EuHle (26). 


TiOa. 


Metallic to 


HUek. 


:Jray to 




















e 
1 






Streak lighl 












1 




guy tu 


Allanite (615. 


fumplex 


Wubmetallic. 


Black. 


light brown. 






^ 














1 


1 






Chromitc (23). 


KeCcO,. 


Submctflllic. 


Trnn-Mack. 


Grayish 

brown. 


g 




? 












































s 


't; 


d 


Streak 
brownish ttd 


MenMonite 

("5) 


(FeTi),0,. 


Submctallic. 


Iron-black. 


Brownish 

black. 






and black 


















crystalli^a- 


Psilomelane 

(32). 


H,0 




Iron-hlnck. 


black. 








Greaay feel 


tSraphite (5). 


C. 


Mrtollic. 


Black to 


Black. 








foUated 


















Folio; not 




















Molybdenite (5) 


MoSa. 


Mplallic, 


I.eafl-Eray. 


leail-gray. 






















and ^*l:lile 
Nearlvblack 


ArBcDtite (6). 


AgjS. 


Metallic. 


Blackish 
lead -gray 


Blackish 






















Slightly 

sectile. 


Bismuthinitc 

(M) 


BiS. 


Metallic. 


Lead -gray 


Dark gray 
10 black. 


? 






Gray or 












1 


1 




G. above 5 


Tetradymite 

(14I 


Bi.CTe,S) . 


Metallic. 


Pale 
steel-gray 


Dark gray 
to black. 


t; 


Brittle. 
Gray oc 


SyIvaniWti2), 


(Au,Ag) 


Metallic. 


Slcel-gray 


Daik gray. 








white 


















G. above 6 


Bisinuth (3). 


lit. 


Metailic- 


Reddish 

white 


IJark gray. 








Slreak 


Pyroluaite (27) 


MnO.. 


Metallic. 


Iron-black 
to gray 


Black. 








3. below 5 


















color. 


Stibnite (14). 

"ST?. ..,.„,. 1 


SbaS,. 


Metallic. 


Light 


Dark gray- 
ish black. 
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H. 


Tenacity. 


G. 

4. 

4.2 

3-5- 
4.2 

4.3- 
4.6 

4.5- 
5- 

3.7- 
4-7 

2- 
2.2 

4.6 

7-3 

6.4- 
6.5 

7.2- 
7.6 

7-9- 
8.3 

9.7- 
9.8 

4.8 
4.5 


Form. 


Cleavage. 


Other 
Properties, 


Confirmatory Chemical Tests. 


1:^- 


Brittle. 


IV. Square 
crystals. 


Prismatic, 
indistinct. 


Opaque. 


B. B. infusible; insoluble. 


6- 
6.5 

5- 
55 


Brittle. 
Brittle. 
Brittle. 


II. Prismatic 
and twin 
crystals. 

V. Tabular, 

prismatic 
and massive. 

I. Usually 
massive. 


Prismatic, 
distinct. 

In traces. 
None. 


Opaque. 

Opaque. 

Opaque. 
Sometimes 
magnetic. 


B. B. infusible; insoluble. 

B. B. fuses (2.5) with intumescence 
to a magnetic globule ; gelatinizes 
with HCl. 

B. B. infusible; becomes magnetic; 
green bead with borax. 


5-6. 
5-6. 


Brittle. 
Brittle. 


III. Often 
laminated. 

Compact or 
botryoidal. 


None. 

Even or 
conchoidal. 


Opaque. 
Often slight- 
ly magnetic. 

Opaque. 


B. B. infusible; reactions for iron. 

B. B. infusible; amethystine bead 
with borax; water in closed tube; 
evolves chlorine with HCl. 


1-2. 
I- 

>5 


Sectile. 
Sectile. 


III. Usually 
foliated. 

III. Usually 
foliated. 


Basal, 

perfect. 

Basal, 

perfect. 


Opaque. 
Greasy feel. 

Opaque. 
Greasy feel. 


B. B. infusible ; unaltered by acids. 

B. B. infusible; reactions for sul- 
phur in open tube and with soda. 


2. 


Malleable 
and sectile. 


I. Also 

massive. 


Uneven. 


Opaque. 


Reactions for sulphur in open tube 
and with soda; silver on charcoal 
with soda; B. B. fuses at 1.5. 


2. 

2. 


Somewhat 
sectile. 

Laminae 

riexible. 
Slightly 

sectile. 


IV. Acicular 
crystals, usu- 
ally foliated 

or fii>rous. 
III. Usually 
massive, 
foliated or 
bladed. 

V. Usually 
massive, 

colunmar or 
bladed. 

III. Also 
massive and 
foliated. 


Brachypina- 
coid, perfect. 

Basal, 

perfect. 

Clinopina- 
coid, perfect. 

; Basal, 

perfect. 


Opaque. 
Yellow 

tarnish. 

Opaque. 


B. B. fuses very readily (i), yield- 
ing sulphur fumes and a yellow 
coating of bismuth oxide on char- 
coal. 

B. B. fuses easily and volatilizes; 
white sublimate in open tube; 
white coating (TeOo) on charcoal, 
followed by orange-yellow(Bi.2()3). 


'•5- 
2. 

2. 


Brittle. 
Brittle. 


Opaque. 

( )paque. 
Tarnishes. 


B. B. fuses easily; white coating on 
charcoal, and white sublimate in 
open tube. 

B. B. fuses very readily (i) and vol- 
atilizes, leaving yellow volatile 
coating on charcoal. 


2. 
2. 


Brittle. 
Brittle. 


IV. Usuallv 
columnar or 
massive. 

IV. Colum- 
nar to 
granular. 


rnsinatic. 

Pinacoi<lal, 
perfect. 


< )pa(iue. 
( )pa(|ue. 


B. B. infusible; amethystine bead 
with borax; evolves chlorine with 
IICI. 

B. B. fusesvcry readily (l) and gives 
antimony fumes and coating on 
charcoal. 



A. MINERALS WITH 



Bpucln. .ConpoiltlDD 



^ Argenlite (6). lAg^S. 



" Pyirhotite (9). 

'y CnmiKre Palyif. _ 



rcesh SI 
U 
Compare G. 



Ught 

gray to steel- 
gray aad 
%ht lead- 
gray. 
Conipaie H. 

Color dark 



Color dark 

lead-gray 

to iton-gny. 

G. 5,5-6. 



Bismuth (3). 

Compme SliiniU 

Stibnite (14). 

Polyd3'iiiite (g). 

y. Calenite (6j. 
Chalcocite (7). 
BDUTnonite(i6). 
Janie8anlte({6). 



Culor dark 
lead -gray 
to iron-gray. 
G. below 5.5 
Color black 

black. 

Color black 

black. 
G. below 5. 
Compare H. 



Tetrahedrite 

[.6). 
Compare Manga h ilr. 

Melaconite (22). 



PyloluBite (27). 
Compare T^r^'k,. 
drill, (Compare alsD 



Steel-gray In 

dark 

lead- gray. 
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H. 


Tenacity. 


G. 
7-3 

4.4- 
4.7 

5-7 

6.7 

9.7 

4.5 

4.5- 

4.8 

7.4- 
7.6 

5.5 
5.8 

5-7- 
5-9 

5-5- 
6. 


Form. 


Cleavage. 


Other 
Properties. 


Confirmatory Chemical Tests. 


2.5 


Malleable 
and sectile. 


I. Also 

massive. 


Uneven. 


Opaque. 


Reactions fur sulphur in open tube 
and with soda; B. B. fuses at 1.5 
on ch arcoal, and yields a globule 
of silver. 


3-5- 
4. 


Brittle. 


III. Usually 
massive. 


Uneven. 


Opaque. 
Tarnishes 
slightly. 


B. B. fuses easily on charcoal to mag- 
netic mass, usually slightly mag- 
netic before fusion ; sulphur fumes; 
effervesces with HCl evolving H2S. 


3.5 

3- 

3.5 

2- 
2.5 


Brittle. 
Brittle. 

Brittle. 

1 

1 


III. Mas.sive 
or 
botryoidal. 

III. Lamel- 
lar or 
massive. 

III. Also 
massive and 
foliated. 


Basal, 

imperfect. 

Basal, 

perfect. 

Basal, 

perfect. 


Opaque. 
Dark gray 
tarnish. 

Opaque. 

Opaque. 
Tarnishes. 


B. B. volatilizes without fusing, giv- 
ing gray fumes and coating on 
charcoal, and metallic sublimate 
in closed tube. 

B. B. fuses very readily (i) on char- 
coal, giving copious white fumes 
and a volatile white coating 
(SbgOs). 

B. B. fuses very easily (i) and vol- 
atilizes, leaving yellow volatile 
coaling on charcoal. 


2.5 

4.5 

2.5- 
2.75 


1 

1 

; Brittle. 

Brittle. 

1 
1 


IV. Colum- 
nar to 
massive. 

I. Usually 
ma.ssive. 


Pinacoidal, 
perfect. 

Cubic, 

imperfect. 


Opaque. 

Opaque. 
Yellow 

tarnish. 


B. B. fuses very readily (i) and 
gives white fumes and volatile 
white coating (Sb203) on char- 
coal. 

Sublimate of sulphur in closed tube; 
B. B. fuses easily to a magnetic 
globule on charcoal. 


1 

i Brittle. 


I. Cubic 
and massive. 


Cubic, L 

perfect.jOP^I"^- 


B. B. easily fusible (i) yielding me- 
tallic lead and sulphur fumes on 
charcoal. 


2.5- 
3. 

2.5- 

3. 
2-3. 


1 
Brittle. 

Brittle. 

Brittle. 


IV. Crystals 
also massive. 

IV. Often 
massive. 

IV. Usually 
acicular or 
iibrous. 


Prismatic, 
indistinct. 

Imperfect. 

Basal, 

perfect. 


Opaque. 
Dull black 
tarnish. 

Opaque. 
Opaque. 


B. B. easily fusible; green flame, or 
blue after moistening with HCl; 
copper with soda on charcoal; 
sulphur reactions. 

B. B. fuses easily (i); reactions for 
S and Sb in open tube; coating 
of lead oxide on charcoal; residue 
yields copper with soda. 

B. B. fuses easily (i); white subli- 
mate in open tube; reactions for 
antimony and lead on charcoal; 
globules of lead with soda. 


3-4. 
3-4. 


Brittle. 


4.4- 
5' 

1 


I. Usually 1 Uneven, 
massive. 1 

1 


Opacjue. 


B. B. fuses easily (1.5) on charcoal, 
giving volatile white coating and 
sulphurous odor, and metallic 
copper with soda. 


Brittle to 

earthy. 


1 

'5.8- 

6.25 

1 


IV. Usually 
massive or 
earthy. 


Uneven 
! or earthy. 


1 
1 

()pa(jue. 

1 


B. B. infusible; copper with soda on 
charcoal; green solution with 
nitric acid; colors flame green, or 
blue after moistening with HCl. 



4. Brittle. 



2.5 Brittle. 



_ IV. Usually iy,^,,,^^,,^ 
4.4 Pnsmatic or perfect. ^^P^^uc 

^ columnar. ■ 



IV. Usually ! 
4.8 icolumnar or Trismatic. 
i massive. 



Opafjue. 



B. B. infusible; amethystine bead 
with borax; water in closed tube; 
evolves chlorine with HCl. 

B. B. infusible; amethystine bead 
with borax; evolves chlorine with 
IRl. 



A. MINERALS WITH 



Aomlytical Kejr. 


Specin. 


C^pcitlcn 


Lu.t«. 


Color. 


Btraak. 




05 


Shongly ^^_^ 
Malleable. 


Iron (3). 


Fe. 


Metallic. 


Iron-gray 
10 black. 


ron-gray 
to black. 




Strongly 


Magnetite (23). 


FeaO*. 


Metallic. 


Dark gray to 
iron-black. 


Black. 




SlLehlly magnetic, 

Bionie-yeUow on 

fiesh fracture 


Pyrrhotite (9). 


Fe,S.. 


Metallic. 


Bronze- 
yellow. 


Grarish 

black. 




Streak red. 


Hematile (25). 


FenOa- 


Metallic. 


Steel-gray to 
iron-black. 


Red. 




Color iron-black 
to dark sleel-etay 
Fuibta. 


Tetrahedritc 

(16). 


CusSbaS,. 


MetaUic. 


Dark gray to 
iron-black. 


Dark gray 
to black. 


1 


Color iron-black 
lo dark steel-eruy 
Infusible. 
CrystaUine. 


Manganite(29). 


Mn,0,+ 

HO 


SubmetslUe. 


Iron-black 
to steel-gray. 


Brown 
and bUck. 


Color iron-black 
lo dark Eteel-grav 
Infusible. Coin-" 
pactorhotryoiaal 


Psilomelane 


aMnO,+ 
H,0 




Iron-black 


Dark brown. 


1 
1 


G. above 6.5. 
Arsenica! fumes, 
and odor on 

charcoal 


LSllingite (11). 

Compare SiHalliU. 


FeAsa- 


Metallic, 


Silver-vihile 
to steel-gray 


Dark 
grayish 
black. 


G. 6 or above 6. 

ArsenicaJ fumes 

and odor on 


CobalIite(.lo). 

Smaltitc {10). 
Aracnopyrile 


CoAsS. 

(CoFeNi) 
As, 

KeAsS. 


Metallic. 
Metallic. 
Metallic, 


Silver-white 
tosleel-gray 

Tin-white 
to steel-gray 

Silver-white 
to steel-gray 


Dark 

grayish 
black. 

Dark 
grayUh 
black. 

Dark 
grayish 
black. 




G. not, above 5. 
Grayish yellow on 
fresh ftaclure 


Marcasite(ll). 

Cpmpart Pyrilt. 


FeS,. 


Metallic. 


Pale grayish 
yellow 


Dark 
bro-niish 
black. 




G. not above 5. 
Reactions for 


Polianite (26). 


MnOi, 


Metallic, 


Light steel 
gray or 
iron-gray 


Black. 




G- not above;. 
Reactions for sul 
pbur on charcoal 
and in opeo lube 


Polydymite (9) 
LinnsiieCio). 


Coi,Sj. 


Metallic. 
Melallic. 


Light gray 
to steel-gray 

Pale 
5lecl-gray 


Black. 

Dark 
grayish 
black. 
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H. 


Tenacity . 


G. 

7.3- 

7.8 

5- 

4.5 

4.9- 
5-3 

4.4- 
5' 

4.2- 
44 

1 

3.7- 
4.7 

6.8- 
74 

6- 
6.3 

6.4- 
6.6 

6- 
6.4 

4.9 

5- 

4-5- 
4.8 

4.8- 
5- 

i 


Form. 


Cleavage. 


Other 
Properties. 

Opaque. 
Strongly 
magnetic. 


Confirmatory Chemical Tests. 


4-5- 


Malleable. 


I. Usually 
compact. 


Octahedral; 
usually 
none. 


B. B. infusible; soluble in HCl. 


5-5 


Brittle. 


I. Usually 
granular. 


Octahedral. 


Opaque. 
Strongly 
magnetic. 


B. B. infusible; soluble in HCl. 


4-5 


Brittle. 


III. Usually 
massive. 


Uneven. 


Opaque. 
Tarnishes. 


B. B. fuses easily on charcoal, to 
magnetic mass; usually slightly 
magnetic before fusion; sulphur 
fumes; effervesces with HCl. 


5-5- 
^•5 


Brittle. 


III. Scaly, 
massive or 
botryoidal. 


Basal. 


Opaque. 
Sometimes 
magnetic. 


B. B. infusible; becomes magnetic 
on charcoal; soluble in HCl. 


3-4. 


Brittle. 


I. Usually 
massive. 


Uneven. 


Opaque. 


B. B. fuses easily (1.5) on charcoal, 
giving while coating and sulphur- 
ous odor, and metallic copper with 
soda. 


4- 


Brittle. 

• 


IV. Usually 

prismatic 

or columrar. 


Prismatic, 
perfect. 


Opaque. 


B. B. infusible; amethystine bead 
with borax; water in closed tube; 
evolves chlorine with HCl. 


5-6. 


1 Brittle. 

1 
1 


Compact 
and often 
botryoidal. 


Even or 
conchoidal. 


Opaque. 


B. B. infusible; amethystine bead 
with borax; water in closed tube; 
evolves chlorine with HCl. 


5- 
S-5 


1 

Brittle. 

1 


IV. Usually 
massive. 


Basal. 


Opaque. 


B. B. difficultly fusible; sublimate of 
metallic arsenic in closed tube; 
white sublimate in open tube; ar- 
senical fumes on charcoal. 


5-5 

5-5- 
6. 

5-5- 
6. 


Brittle. 
Brittle. 
Brittle. 


I. Also 

massive. 

I. Usually 
massive. 

IV. Also 
massive. 


Cubic, 

perfect. 

Cubic, 

in traces. 

Prismatic, 
distinct. 


Opaque. 
Opaque. 
Opaque. 


B. B. fuses easily; arsenical fumes 
and coating on charcoal; cobalt- 
blue bead with borax. 

B. B. fuses easily; arsenical coating 
and magnetic residue on charcoal; 
arsenic sublimate in closed tube. 

B. B. fuses easily (2) giving arsenical 
coating and fumes and magnetic 
residue on charcoal; arsenic sub- 
limate in closed tube. 


6- 

6.5 

6- 
6.5 

45 

1 

5-5 1 

1 


Brittle. 


IV. Often 
massive or 
globular. 


Prismatic. 


Opaque. 


B. B. fuses easily; magnetic residue 
on charcoal; sulphur sublimate in 
closed tube. 


Brittle. 


II. Also 

massive. 


Prismatic, 
perfect. 


Opaque. 


B. B. infusible; amethystine bead 
with borax; evolves chlorine with 
HCl. 


Brittle. 
Brittle. 


I. Usually 
massive. 

I. Usually 

massive. 

1 
1 


Cubic, 
imperfect. 

Cubic, 

imperfect. 

i 


Opaque. 
Yellow 

tarnish. 

Opaque. 
Copper-red 
tarnish. 


Sublimate of sulphur in closed tube; 
B. B. fuses easily to a magnetic 
globule on charcoal. 

Reactions for sulphur in tubes; li, B. 
fuses easily to a magnetic globule 
on charcoal. 



A, MINERALS WITH 



Analytical Kciy. 


8p«l„. 


Comp»ltlDn 


Luater, 


Color, 


Str«lc, 




t 

1 


Strongly 

magnetic. 


Mftgnetitc (23). 
Emery (25). 


A!jO,+. 
Kc 0,. 


-Metallic. 
Melallic. 


Iron-black 
to dark gray. 

Iron-black 
lo brown. 


Black, 

Black 

lo browiL 




Streak red. 


Hematite (15). 


FeaO,. 


Metallic, 


Steel-gray to 
iron-black. 


Red. 




Color iron-l.lack' 

to dark IPailometane 

MMl-BrayJ (32) 


iMrOs 

+H=0 




Iron-black 
to steel-gray. 


Dark brown. 


•, 


G. above 10. 


Spenylite(io). 


PtA^. 


Metallic, 


1 
Tin-white. Black. 


• 


G. above 6,6 
Arsenic a 1 fumes 
andodot on 
charcoal. 


Lfillitigite (11). 
Compsie SihbHUi. 


FeAsj. 


Metallic, 


Silver-whlte >"^ - , 
to^ted-gray, ^'^^^^ 


^ 


G. 6 or above 6, 
Arsenical fu>nes 
and odor on 
chircoal. 


Cobaltite (10). 
Smaltite (10). 
AiscDOpyrlle 


CoAbS. 

(CoFeNI) 
As, 

FeAaS, 


Metallic. 
Metallic. 
Metallic. 


Silver-while 
to steel-gray. 

Tin. while 
lo steel-gray 

Silver-white 
lo steel-gray 


Dark 

Dark 
grayish 
black. 

Dark 
gtayiah 
black. 




G, not above 5. 
Grayish yellow 
onfceshftaclurc. 


Mareasite (ii). 


FeSa. 


Metallic. 


Pale grayiali 
yellow 


Dark 

brownish 
black. 




G.nolaboves. 
Reactions or 
manganese. 


Polianite (z6). 


MtiOj, 


Metallic. 


Light 

steel-gray or 
iron-gray 


Black, 




G. not above 5. 
Keactiuns fur 

sulphur. 


LinnseitB (lo), 
[Compares. T, a.] 


CoaS.. 


Melallic. 


Pale 
steel-gray 


Dark 
grayish 

black. 


g 


i 


Liquid, 


Mercury (z). 


Hg, 


Melallic. 


Tin-white. 


White. 


Malleable. 


SUver CO- 


Ag. 


MelalHc. 


Silver-white 


White. 


Uriltle. 


Bismuth {2)- 
IComparcS. T.3.] 


Bi. 


Metallic. 


Reddish 

white 


Dark gray. 
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H. 


Tenacity. 


G. 

5- 

4.5 

4.9- 
5-3 

3-7- 
4-7 


Form. 


Cleavage. 


Other Confirmatory Chemical Tests. 
Properties. 


6.5 
7-9. 


Brittle. 
Brittle. 


I. Usually 
granular. 

III. Usually 
granular. 


Octahedral. 
None. 


Opaque. 
Strongly 
magnetic. 

Opaque. 
Strongly 
magnetic. 


B. B. infusible; soluble in HCl. 
B. B. infusible; insoluble. 


6.5 


Brittle. 


III. Scaly, 
massive or 
botryoidal. 


Basal. 


Opaque. 
Sometimes 
magnetic. 


B. B. infusible; becomes magnetic 
on charcoal; soluble in HCl. 


5-6. 


Brittle. 


Compact 
and often 
hotryoidal. 


Even or 
conchoidal. 


Opaque. 


B. B. infusible; amethystine bead 
with borax; water in closed tube; 
evolves chlorine with HCl. 


6^7. 


Brittle. 


10.6 

6.8- 
74 


L Minute 
crystals. 


Conchoidal. 


Opaque. 


B. B. fuses very easily; white subli- 
mate of arsenic oxide in open 
tube. 


5- 
5-5 


Brittle. 


IV. Usually 
massive. 


Basal. 


Opaque. 


B. B. difficultly fusible; sublimate of 
metallic As in closed tube, white 
sublimate in open tube; As fumes 
and magnetic residue on charcoal. 


5-5 

5-5- 
6. 


Brittle. 
Brittle. 
Brittle. 


6- 

6.3 

64- 
6.6 

6- 
6.4 

4-9 

5- 

4.8- 
5- 

'3-5 

10.5 

1 
9-7 


L Also 

massive. 

I. Usually 
massive. 

IV. Also 
massive. 


Cubic, 

perfect. 

Cubic, 

in traces. 

Prismatic, 
distinct. 


Opaque. 
Opaque. 
Opaque. 


B. B. fuses easily; arsenical fumes 
and coating on charcoal ; cobalt- 
blue bead with borax, after roast- 
ing. 

B. B. fuses easily; arsenical coating 
and magnetic residue on charcoal ; 
arsenic sublimate in closed tube; 
cobalt-blue bead with borax. 

B. B. fuses easily (2), giving arsen- 
ical coating and magnetic residue 
on charcoal; arsenic sublimate in 
closed tube. 


6- 
6.5 


Brittle. 


IV. Often 
massive or 
globular, etc. 


Prismatic. 


Opaque. 


B. B. fuses easily; magnetic residue 
on charcoal; sulphur sublimate in 
closed tube. 


6- 
6.5 


Brittle. 


n.Also 
massive. 


Prismatic, 
perfect. 


Opaque. 


B. B. infusible; amethystine bead 
with borax ; evolves chlorine with 
HCl. 


5-5 


Brittle. 


I. Usually 
massive. 


Cubic, 
imperfect. 


Opaque. 
Copper- red 
tarnish. 


Reactions for sulphur in tubes; B. B. 
fuses easily to a magnetic globule 
on charcoal. 




Liquid. 


Huid 

globules. 


None. 


Opaque. 


Volatile ; dissolves in nitric acid. 


2.5- 
3- 


Malleable. 


I. Grains, 
scales and 
threads. 


None. 


Opaque. 
Tarnishes 

black. 


B. B. fuses easily (2.5); soluble in 
nitric acid; dilute solution gives a 
precipitate with HCl. 


2.5 


Brittle. , 


III. Also 
massive and 
foliated. 


Basal, 

perfect. 


Opaque. 
Tarnishes. 


B. B. fuses very readily (i) and vol- 
atilizes, leaving yellow volatile 
coating on charcoal. 



A. MINERALS WITH 



Analytical Kay. 1 Bp«l«. 


Componitloo 


I.u.ter. 


Colot. 


Str=al.. 




ei 


Malleahle. 


SUver(i). 


Ag. 


Metallic. 


Silver- 
while 


While. 




Britllc. 


Arsenic (3), 
Antimony (3). 
Bismuth (3). 

[CprnpartS-T.),,.. 


Sb. 
Bi. 


Metallic. 
Melallii:, 
Metallic. 


fin -white, 
rin-white. 

Reddish 

white 


Dark gray 
lo black. 

Dark gray. 
Dark gray. 




i 


G. aliove 6.6 
Arsenical fumes 
and uHur on 
charcojil 


UillinKite(iO. 


FeAsj. 


Metallic. 


Silver-white 
to steel-gray. 


Dark 

^'tltk. 


1 
i 


G. 6 or fltiove 6. 
Arsenical fumes 
and oilor on 
charcoal. 


Cobaltite (10). 
Smaltite (10 , 

""-no 


CoAsS. 

(CoFeNi) 

As;. 

FeAsS. 


Metallic. 
Metallic. 
MelallJc. 


Silver-white 
to steel-gray. 

Tin-while 
,0 steel-gray. 

Silver-while 

to steel-gray. 


Dark 
grayish 
black. 

Dark 
grayish 
black. 

Dark 
grayish 
bb.:k. 


G, nal aliovc ;. 
Reactions for 

sulphur. 


I^innsite (10). 


CosS,. 


Melallic. 


Pale 

ateel-graj. 


Dork 

grayish 
black. 




e 
^ 


G. above 10. 


Sperrylite (10)- 


P.AS.. 


MelBllic. 


rin-white. 


Black. 




Arsenical fumes 

anJ odor on 
charcoal. 


LfiUingiteClO. 


FeAs.. 


Metallic. 


Silver-while 
losleel-gray 


Dark 
grayish 
black. 




G. 6 or above 6. 
Arsenical fum<:3 
and odor on 
charcoal. 


Cobaltite (10). 
Smaltile(io). 

Aracnopyrile 

CO- 


CoAsS. 

(CoKeNi) 
As, 

FeAsS. 


.Vletallic. 
Metnllic. 
UetilliE. 


Silver- white 
lo wecl-gray 

Tin-white 
to steel-gray 

Silver-white 
Witeel-gray 


Dark 

^^^ck. 

Dark 

ntk. 

Dark 
grayish 
bUck. 




G. not above 5. 
Read ions for 

sulphur. 


Linnjeite (10). 
lCDn.p.r= S. T. >.] 


CoiS,. 


Metallic. 


Pale 


Dark 
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H. 1 Ten.cily. '. O. | Fo(m. 


Cleavage. 


P,?;Sr"e.. 1 C--*™-'^ Chemicl T„», 


as- 
3- 


MaUcLblc. 


lo-s 


1, Grains, 
scales and 
threads dt 


None. 


?aSes 
block 


U.K. fuses eaily {l.^); soluble in 
nitric acid; dilute sululiun gives 
a white precipitate with HCl, 


3-S 
3.S 
»5 


Brittle. 

Brittle or 

mallMble- 
lirittle lo 
m^leoblE 


5-7 
6.7 
97 


III. Massive 

and butry- 

oidal- 

in, Lffloel- 
Ui or 

111. Also 
massive and 
fulialed 


Basal. 

impetfecr. 

Basal. 

perfect 

Basal. 


Opaque. 

Opaque. 

Opaque. 
rarni5hes. 


fumes and vulalile coating on 
charcoal, and metallic sublimate 
in tube. 
B, B. fusesvery readily (1) on char- 
coal, giving copious white fumes 
and vulalile coaling. 

B. B. fusei very readily (1) and vol- 
atilizes, leaving yellow, volatile 
coaling on charcoal. 


5- 
SS 


Bridle. 


6,8- 
7-4- 


IV. Uaqally 
massive 


Basal. 


Opac|ue. 


metallicAsincluEedtube; white 
sublimate in opentubc; Asfumea 
and magnetic residueon charcoal. 


s-s 


Brittle. 
Brink. 
llrillle. 


6- 
6-3 

64 
6.6 

6^ 
6.4 


I, Crystals 
like pyrile, 

I. Hemihe- 
dral, usually 

reticutated 
IV. Wedge- 
twin crystals 
also massive 


Cubic, 

perfect 

Octahedral, 

Prismatic, 
distinct 


Opaque. 

Sr'nl^hes 
""slightly 

Opaque. 
Tarnishes 
ycllovrish 


B. i). fuses easily: arsenical fumes 
and coatlngon charcoal; cobalt- 
blue bead with boras, after roast- 

B, B. fuses easily; arsenical coating 
and magneticreiidue on charcoal; 
.^s sublimate in lube; cobalt-blue 
bearl with borax, after masting. 

B, B. fuses easily (2) giving arseni- 
cal coating and magnetic residue 
on charcoal; arsenic aublimate in 
closed tube. 


5-5 


Brittle. 


4.8- 
S- 


I. Usually 
massive 


Cubic, 

imperfect. 


Opaquej 
Copper-red 
tarnish. 


Reactions forsulpbuf in tubes; «. 
U. fuseseaaily to a. magnetic glob- 
ule on charcoal; cobalt-blue bead 
wilhboraK after roasting. 


6^7- 


lltittk. 


ia.6 


I. Minute 
crystals 


Conchoi<lBL 


Opaque. 


B. B. fuses very easily; white subli- 
mateofarsenic oxidein open tube. 


s- 
ss 


Brittle. 


6,8- 

7-4 

6- 
6-3 

It 

6- 

64 


IV. Usually 
masaiye 


Basa), 


op,.. 


B. B, difiicultly fusible; suhlimale of 
metallic As in closed lube; white 
suhlimale in open tube; Asfumes 
and magnetic residue on charcoal. 


5-5 


litillle. 

Brittle. 

\ 

Brittle. 


I. Cry.lals 
like pyri.e, 
and massive 
t, Ilemihe- 
dral, usually 

reticulated 
IV. Wedge. 
shaped and 
twin crysUK 


Cubic. 

perfect 

Octahedral, 
in traecH, 

Prismatic, 

dijlinct 


Opaque. 

Opaque. 
Tarnishes 
slightly. 

?=„ 

yelliiwiah. 


B.B. fuses easily; arsenical fumes 
and coaling on charcoal; cubalt- 
l.lue head with borax, afler roast- 

1). B.Vuseseanly; arse n:cal coaling 

and magncticresiduetln charcoal; 
Assublimaleinlube; cobalt-blue 
bead «4thbora«. after roasting, 
B, B.fuBeseaiily(2\givingar»eiiical 
coalineand moEnetic residue on 

ch«ed lube. 


S-S 


Uriule. 




I. Uiually 


Cubic, 

imperfect 


Opaque, 
Loppcr-ted 

larnish 


Reactions for sulphur in tubes; B, 
B. luses easily tu a magnetic gloli- 
uleoTl charcoal; cobalt-blue b«4d 
with soda after roasting. 



so 



B. MINERALS WITHOUT 



Analytical Key . 



Species. 



I Composition 



o 

c 



I 



^ 



f 

^ 



c^ 



Color and 

streak red. 
Earthy. 
Compare G. 



Turgite (Red 
Ocher) (28). 



Kaolinite (Red 

Clay) (79). 
Compare Hematite, 



2Fe2084- 

H2O. 



Al2Si207 

+2H20. 



Luster. 



Dull. 



Dull. 



Streak red. 
Crystalline. 
Compare G. 



Streak deep 
yellow to 
yellowish brown, 
Earthy. 



Realgar (13). 



Proustite (16). 



Pyrargyrite (16). 



Cinnabar (9). 

G, varies with impu- 
rity /rom 3 to 8. 



Limonite (Yel- 
low Ocher) (30) 
Compare Kaolinite. 



Streak dark 
brown to black. 
G. I to 2. 
Combustible. 



Streak dark 
brown to black. 
G. 3 to 4. 
Incombustible. 



Streak orange. 
G. above 5. 



Streak deep 

yellow to brown. 

Become 
magnetic on 
charcoal B. B. 



Streak light 

to dark brown. 
Crystalline. 



Streak dark 
brown to black. 
Compact or 

earthy. 



Asphaltum (84) 



Mineral Coal 
(84) 



Wad (32). 
[Compare 

S. T. 29, 46.1 



Zincite (21). 



Lrimonite (30). 



Siderite (45). 

Compare Got kite. 



AsS. 



AgsAsSa. 



AggSbSg. 



HgS. 



2Fe2084- 
3H2O, 



C,H,0, etc. 



C,H,0, etc. 



Resinous. 



Adamantine 
to dull. 



Adamantine 
to dull. 



Adamantine 
to dull, 



Dull. 



Color. 



Red. 



Red. 



Aurora-red 
and orange. 



Scarlet- 
vermilion. 



Black to 
deep red. 

Cochineal- 
red 
to brown. 



Streak. 



Red. 



Red. 



Orange to 
aurora-red. 



Scarlet- 
vermilion. 



Purplish 



red. 



Scarlet. 



Resinous. 



Resinous. 



2Mn024- 

H2O. 



ZnO. 



Sphalerite (8). 



Wad (32). 



2Fe203— 



3H2O. 



FeCOg. 



ZnS. 



2Mn02-|- 

H2O. 



Dull. 



Sub- 
adamantine. 



Submetallic 
to dull. 



Vitreous 

to dull. 



Resinous. 



Dull. 



Yellow 
to brown. 



Brownish 
black 
to black. 

Brown 

to black. 



Brownish 

black 



Red 

to orange 



Dark brown 
to yellow 



Gray to 
dark brown. 



Brown 

to black. 



Brownish 

black. 



Yellow 
to brow^n. 



Dark brown 
to black. 



Dark brown 
to black. 



Brownish 

black. 



Orange. 



Yellow 
to brown. 



Light gray 
to brown. 



Yellow 

to brown. 



Brownish 

black. 



METALLIC LUSTER. 



H. Tsniclly O. 



I CicBvige. I pjfp'j,'J„, Conflitnitory Chemicit Terti, 



Compact. Earthy. Opaiiuf. 

IV. Usually | 

compact I Earthy. .Opaqut. 



B.B.infusil)!*; ^steriiiclusedlube; 
becomes black ami magnetic on 
cbarcual; soluble in HCl. 

B.B. infusible; yields water in closed 
'"be; insoluble. 



tnaBsive "*"'''' ""n 



cal odor. 

B. B. fuses readily (l) ; while subli- 
male ill dpen lube; fumes of sul- 
pliur and arsenic on charcoal; 
glol.uleofsiiverwilhsodain R. K. 

B. B. fuiesreadily (I); while subli- 
mate in open Bndiedindoied 
lulie; while iutiies and coaling on 
charcoal; Ag with soda in R. ¥, 



Compact. Earthy. Oputiue. 



1. B. infusible; water in ciotetl 
lube; becomes black and nag 
neticoflcharuoal; solubleinHCL 



Conchoidal. :Opat)ue 

„ „ _J Opaque. 

i 



Eailhy. 3- 

- r 



binorphous. Earthy. 



III. IjimclUr, Basal, 






.Vone. Opaque. 



B. B. infusilile; water in dosed 
le; anidhysline Lead with bo 
.; evokes chlorine wiihHCl 



, .It. 8. infusible; blackens and be- 
atnagnetic; effcivtsctsinhul 
evolving CQ,. 



I |U, R. infusible; reactions for sul- 

Doilecahe- iTranslucent phur; iinfoiiUecnaiingwilfiaoda 
e. dral, perfect, lu upai]ue.| on chartiinl; -^ervesces in hot 



I ll.B. waterincluscd tube; amclhyt- 

|()paque. I ijnc bead with borax; evolves 
'■| chlorine with IIQ. 



B. MINERALS WITHOUT 







8i«=i«. 




L,u.ier. 


Color. 


Streak. 








Turglte (28). 


2Fe,Orf 


Submetallic 
to dull 


Red to 

black 


Red. 






Stieak red. 
















""i^onThli- 


Hematite (25). 




Metallic 

to dull 


Red lo 


Red. 






coal B. li. 






and black 






















■B 




Cuprite {20). 


CuiO. 


AdBmanline 


Red to 


Red to 




f 




Compare i,a,.-,(.. 














ProuBtita (16). 


AgsAsS,. 


Adamantine 
to dull 


Scarlet- 
vermilion 


Scarlet- _ 




















.i 


Streak teJ. 
Do nol become 
magnelie on 


PyrargyriteClfi) 


AgsSbS,. 


to dull 


deep red 


Put])lish red. 


1 






Cuprite C20). 


CuaO. 


Adamantine 
lo .lull 


RedlJ 

brown 


Brownish 

red. 












Cuchineal- 


















1 






Cinnabar (9). 




10 dull 


btownish 
red 




1 




Streak onrnge. 


Zincite (21), 


ZnO. 


Sub- 
adamantine 


Dark red 
10 orange 


Orange. 


Color brown 

to Llflck 


Limonite (30). 


sFejOs 
+3H5O 


or silky 
to dull 


Brown lo 
black 


Yellow 


1 




Streak ileep 














yellow to 
brown 
G. below s. 


Qothite (29). 


Fe,0, 

+HaO 


Adamantine 
to dull 


Brown to 

black 


Yellow 






[ieconie roag- 














1 
ft; 


eharcoal B. B 


Siderite (45). 


FeCOs. 


Vitreous. 


Gray to 
dark brown 


Light^graj^ 




Color btowniili 
black. 


Wolframite 

(41 )■ 


(FeMn) 

WO4 


SubnictalUc. 


Brownish 

black. 


Deep 
reddish 
brown to 






























Reddiah 








Samarskite(35}. 


Complex 


Submetallic, 
shining 


Black. 


brown to 
brownish 






jjlor black. 
















J. above 5.3. 










Dark red, 








tanialite(35). 


FeCb=0,. 




Black. 


hrownaod 
black. 




















black. .Streak 
yellowto brown. 


Sphalerite (8). 


ZnS. 


Resinous, 


Brown to 

black. 


Yellow 






G. about 4, 













METALLIC LUSTER. 



53 



H. 


Tenacity 


2.5- 
4. 


Brittle. 


3-4. 


Brittle. 


3.5- 
4. 


Brittle. 



G. 



3-5- 
4.5 



4.9- 
5-3 



5.8- 
6.1 



2- 

2.5 



2.5 



3-5- 
4. 



2- 
2.5 



4- 
4.5 



Brittle. 



Brittle. 



Brittle. 



Brittle 
tosectile. 



Brittle. 



^'" Brittle. 
5-5 



5- 
5-5 



3-5- 



Brittle. 



Brittle. 



5.6 



5.8 



5.8- 
6.1 



8- 
8.2 



5-4- 
57 



3-6^ 
4- 



4- 
4.4 



3.8 



5- 
5-5 



5-6. 



lirittle. 



Brittle. 



7.2- 
7-5 



6. I Brittle. 



•^•5" I Brittle. 
4' 



5.6- 
5.8 



5-5- 
7-3 



Form. 



3-9- 
41 



Compact, also 
fibrous and 
botryoidal. 

III. Scaly, also 
compact and 
botryoidal. 

I. Also capillary 
or acicular 
and massive. 



III. Rhombohe- 
dral; also 
massive and 
compact. 

III. Prismatic, 
also massive 
and compact. 

I. Octahedrons, 
etc., also 
capillary and 
massive. 

III. Usually 
massive or 
compact. 



III. Usually 
massive or 
lamellar. 



Compact, 
botryoidal, 

fibrous, etc. 

• 

IV. Usually 
massive, 
fibrous or 
botryoidal. 
III. Rhombohe- 
dral, also 
massive or 
compact. 



V. Prismatic, or 
l)laded, also 
lamellar or 



massive. 



Cleavage. 



Other 
Properties. 



None. 



Basal. 



Octahedral. 



Fracture 
conchoidal 



Fracture 
conchoidal. 

Octahedral. 
Fracture 
conchoidal. 

Fracture 

uneven. 



Basal, 



perfect. 



Uneven, 
splintery, 
etc 

Pinacoidal, 
perfect. 



Rhombohe 
dral, perfect. 



Prismatic, 
perfect, 



IV. Crystals, 
als(j ma.ssive 
or in grains. 

IV. Usually in 
crystals, some- 
times massive. 



I. Tetrahedral, 
also massive 
or granular. 



Imperfect. 
Fracture 
conchoidal 

Pinacoidal. 
Fracture 
uneven. 



Dodecahe- 
dral, perfect. 



Opaque. 



Opaque. 
Sometimes 
magnetic. 

Transparent 
to opaque. 



Transparent. 

to 

translucent. 

Translucent 
to opaque. 

Translucent 
to opaque. 

Transparent 
to opaque. 



Usually 

opaque, 



Opaque. 



Opaque. 



Translucent 
to opaque. 



Confirmatory Chemical Tests. 



B. B. decrepitates; infusible; yields 
water in closed tube; becomes 
black and magnetic on charcoal. 

Like turgite; but no water in tube, 
and no decrepitation. 

B. B. colors flame green and fuses 
readily, yielding metallic copper 
on charcoal; becomes magnetic 
when impure ; blue flame with HQ. 



B. B. fuses readily (1); white subli- 
mate in open tube; arsenical and 
sulphurous fumes on charcoal; 
globule of Ag with soda in R. F. 

B. B. fuses readily (1); white subli- 
mate in open, red in closed tube; 
white coating, sulphurous fumes on 
ch , globule ofAgwith sod a in R.F. 

B. B. colors flame green and fuses 
readily, yielding metallic copp*»r; 
blue flame after moistening with 
HCl. 

B. B. volatile; with soda in closed 
tube yields a sublimate of mercury. 



B. B. infusible; soluble in acid ; zinc 
oxide coating with soda on char- 
coal in R. F. 



B. B. infusible; water in closed 
tube; becomes black and mag- 
netic on charcoal ; soluble in HCL 



Like limonite. 



B. B. infusible; blackens and be- 
comes magnetic; effervesces in 
hot acid, evolving CO2. 



Opaque. 



B. B. fuses (3) to a magnetic glob- 
ule; reactions for manganese. 



Opaque. 



Opaque. 



Translucent 
to opa([ue. 



B. B. fusible with difficulty (4.5); 
emerald-green bead with SPh; 
green bead with soda. 



B. B. infusil)le. 



B. B. infusible; reactions for sul- 
phur; zinc oxide coalings with 
soda on charcoal; effervesces in 
hot acid, evolving II^S. 



B. MINERALS WITHOUT 



»..„..., X.,. 


SpKiei. 


Compoiition 


Luitet. 


Color. 


Stieak. 




1 

1 

t 


C-.U-rlilack. 
Stre.k light 

payish litown. 
G. helo»- 5. 


Chromile (23). 


I'eCiaO,. 




! ton-black. 


Light 
grayish 
brown. 




Cotor bUck. 
Streak biowniah 
red tu lilack. 
G.notBboves. 
Compaie crysl- 
allizadun. 


Menaccanite 
Psilomelane 

(32)- 


(l--eTi)sO.. 

\InO,-(- 

H,0. 


Submelallic. 


Icon-black, 
[ron-blatk. 


Brownish 
red and 
black. 

Darkbrnwii. 




Slreak ted. 
Become 

charcoal b. B. 
Compare <J. 


Turgile (28). 
Hematite (25). 

Compare Cnfrilr. 


iFe,0,+ 

Ke.O,. 


Snbmetallic 
to dull 

Metallic 

to dull 


Reddish 

black. 

Reddish 
black to 
steel-gray 


Red. 
Red. 


< 


Sttwk rf.1, 
Do not become 

chLc"uBl B. B. 
Compare G. 


Cuprite (20). 

Cinnabar (9). 
S.T.jfi. 37,11,] 


CuiO. 
HgS. 


Aiiamantine 
to dull 

Adamanline 
to ilull 


Red to 

brown. 

Cochineal- 
red to 
browniah 
red 


Red to 

brown. 

Scarlet. 


B5 


■t 


Slreak bright 


Tuxglte (28). 


2Fe,0H+ 
H,0 


Subnietalllc. 


Reddish 

black. 


Red. 


S 


G. above 5.5. 


CaBBileiile (26). 

Columbite- 
tantalile (35) 

SamarakileCjs) 


SnO=. 

(FeMn) 
(NbTa)aO, 

Complex 
culumliate 


Adamantine 
Hubmelnllie. 

Submetallic 
shining 


Btoivn 

to bUck 

Black. 
Black. 


Gray to 
light brown. 

Brownish 

black. 

Reddish 

brownish 
gray. 




G. below S-S. 
Color UlHCk. 
Compare cryst- 
al liiation 


Menaccanite 

(3=) 


CFeTi)=0„ 

MnO,-|- 

HaO 


Submetallic. 


Iron-black. 
Iton-blaek. 


Biounish 

bhck. 

Brownish 

black. 




G. below 4.SBn.i 
above 4 
Color refidish 
brown to re<i 


Rutile (26). 


T.0,. 


Adamantine 


Reddish 
brown to 
led 


Light 

brown. 




G, below 3. 
Color ted In 


Quartz (rerrup- 

nous Quart! am 

Jasper) (33) 


FejOs 


Vitreous to 
nearly duU 


Red to 

blown 


Light red 
lo brown. 



METALLIC LUSTER. 



H. T=p.=ity 


Q. 


Form. 


a«v.ee. 


Oth« 


Confirroatoty CtiemicBl TEmls. 


1 


IT 


I. Usunlly 

imlie.lded 
grains. 


None. 
Fracture 


:)paqne. 
Soiiietinics 
magnetic- 


B. B. infunble; becomes magnetic; 
green bead with borax. 


5-6- Brittle, 
5-6. liriltlc. 


4-5- 

3-7- 
4-7 


III. Of tin lam- 
inated, or tabu- 
lae, massive 
or cumpact 

oflen botcyuida.1 


None. 
Fracture 
conchoidal. 

E,„o, 
conchoiilal. 


sliehdy 

niBgnetic. 
Opaqoe. 


li. B. infusible; reactions fi.r iron. 

B. B. infusible; amethystine head 
with borax; water in closed luliej 
evolves chlorine with HL*I, 


4-6. 
4-6. 


Brittle. 
Brittle. 


4-3- 
4.7 

4-9- 
5-3 


Massive and 

III. Scaly, also 
butiyoidal 


Basal. 


Opaque. 

Opaque, 
magnetic. 


becomes black and magnetic on 
charcoal; soluble in IlCl. 

B. B. infusible; becomes magnetic 


3-5- 
4- 


Brittle. 

Brittle 
loMctile 


if 

8- 


I. Ctystals, alflu 
"'''"""'^^"ive 
III. Usually 

compact 


Octahedral. 
Fracture 


Translucent 
to opaque 

Usually 

opaque. 


B. li, colors flame £reen and fuses 

charcoa'l; blue flame after moist- 
ening with HeL 

B. B, volatile; with tela in closeil 
tube yields asublimateof mercury. 


S-6- IBritllc. 

1 


4-3- 
4-7 


Compact and 

liottyoidal 




Opaque. 


li. B, infusible; hec.m'-s black and 
magnetic on chartoal, soluble in 
HCI; mater in closed lube. 


6. 

6. 


Brittle. 
Brittle. 
Brittle. 


6.S 

5-3- 

7.3 


11, Also 

massive and 
botiyoidal 

IV. Usually in 
crystals, also 

IV. Also 

compact 


Imperfect. 

Uneven or 
conchoirial 
fracture 


riansluceni 
to uj-ayue 

Opaque. 


R. K. infusible; yields metallic tin 
*ith soiia on charcoal. 

B. B. infusible. 

B. B. fusible with diBfieolty (4.5) ; 
emerald-green bead with SPh; 
green bend with soda. 


S-6. 


Brittle. 

itriitle. 


4-5- 
S- 

3.7- 
4-7 


HI, Often lami 
nated, or tabu- 
lar, massive 
ot compact 

Compact ami 
often liottyoidal 


None. 

t'rncture 
conchuidBl 

Even or 
conchoidal 


,ligM, 
magnetic 

Opaque. 


B. B. infudble; reaction, for iron. 

B.B. infusible; amethystine bead 
with borax; water in cl-sedtube; 
evolves chlorine «ilh MU. 


6. 

'■5 


HritUe. 


4.* 


II. rrismalic 

crystals 


Prismalic, 
distinct. 


Translucent 
to ojiBtiue 


K. 11, infusible; insoluble. 


7- 


Brittle. 


1.6 


III. Oflen 
massive ur 


N'one. 


Translucent 

to opa-iue 


11. 11. infusible; insoluble. 



B. MINERALS WITHOUT 



ADBlytlcBl Key. 1 Specie*. 




Luiter. 


Color. 


Streak. 




i 

1 


Bunii like 

sulphur. Sulphur (4}. 
G... 1 


S. 


Resinous. 


Yellow. 


Yellow 

to white. 




G. above 2.5 W Clay) (79). 


+aH,0. 


DuU. 


Yellow. 


Yellow. 




G. 3.5 to 4- 


Limonile (Yel- 
low Ucbec) C30). 

Orpiment (14), 

[Comp. al» 5.T. ii 


jFe,Og 

+3H,0. 

AsaS,. 


DuU. 

Resinous 
,0 pearly. 


YeUow. 
Yellow. 


Yellow. 
YeUow. 






Streak bright 1 

yellow lo ■Zincite (21). 
oranee.| 


ZnO, 


Sub- 


Red to 

orange 


Orange. 


J 


Streak pale 

yeliow 


Wulfenite (41)- 
Vanadinite (37) 


PbMoOfc 


Resinous to 

Resinous 
to dull 


YeUow. 

Red and 
yellow to 
browu 


YeUowish 

white. 

Yellowish 

white. 


s 


-Streiik deep 
G. 3 to 4. 

cbaccual 1). B 


Sideriie (45). 

Limonite (30). 
[Conpaie al» S. T 


FeCo,. 


ViWtfoua 
to dull 

toduU 


Gray to 
dark brown 

Dark brown 
to yellow. 


Gray to 
yellow and 
brown. 

Yellow. 




Streak light 
G. about 4. 


Sphalerite (8). 


ZnS. 


Resinous. 


Yellow 
to brown 


Light 
yellow to 




1 


Streak bright 
yellow to 
orange 


Ziocite (21). 


ZnO. 


Suh- 
adaniandne 


Redlo 

orange 


Orange. 




Streak deep 

niagnellc on 
charcoal U. B 


Siderite (45)- 
Limonite (30), 
Qothile (29). 


FeCOa. 

2Fe.O, 
+JH2O 

1-e.Oa 

+HjO 


Vitreous 

to dull 

Submetallic 
tudull 

Adamantine 
ludull 


Gray to 

Browu to 

black 

Brown to 

black 


Gray to 
yellow and 
brown. 

Yellow. 
Yellow. 




Streak light 
ydlow to 
brown 
G. about 4. 


Sphalerite (S), 


ZnS. 


Resinous. 


Yellow 


yellow to 
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H. 



2.5 



I. 



I- 

2.5 



1-5- 
2. 



4- 
4.5 



3. 



3.5- 
4- 



3-4. 



Tenacity 



BritUe. 



Plastic to 
earthy. 



Earthy. 



Sub- 
sectile. 



Britde. 



Brittle. 



Brittle. 



Brittle. 



3.5- 
4- 



4- 
4-5 



3-5- 
4- 



5- 

5-5 



5- 
5-5 



Brittle. 



Brittle. 



Brittle. 



Brittle. 



BritUe. 



Brittle. 



3-5- 
4. 



G. 



2. 



2.6 



3.6- 
4. 



3-5 



5-4- 
57 



6.7- 
7. 

6.7- 
7a 



Form. 



IV. Pyramidal 
crystals, often 
massive 



IV. Usually 
compact or 

clayey. 



Compact. 

IV. Usually 
foliated, 
botryoidal or 
massive. 



III. Lamellar, 
also massive. 



3.8 



3.6- 
4. 



3-9- 
4.1 



II. Very thin, 
square, tabular 

crystals. 

III. Small pris- 
matic crystals, 

usually 

incrusting. 



Cleavage. 



Imperfect. 
Fracture 
conchoidal. 



Earthy. 



Earthy. 



Brachypina- 
coidal, 
perfect. 



Basal, 

perfect. 



Other 
Properties. 



Translucent. 
Electric by 
friction. 



Opaque. 



Opaque. 



Translucent. 



III. Rhombo- 
hedral, also 
massive and 
compact. 

Compact, 
fibrous and 
botryoidal. 



54- 
5-7 



3.8 



3.6- 
4- 



4- 
44 



I. Tetrahedral, 
usually massive 
or granular. 



Octahedral, 
distinct. 



None. 



Rhombohe- 
dral, perfect. 

Fracture 

uneven, 
splintery,etc. 



Usually 

opaque 



Confirmatory Chemical Tests. 



Burns with a blue flame and sul- 
phurous odor. 



B. B. infusible; insoluble; water in 
closed tube; blue color with co- 
balt solution. 

B. B. infusible; becomes black and 
magnetic on charcoal; water in 
closed tube; soluble in HCl. 

Volatilizes, and gives reactions for 
arsenic and sulphur. 



Translucent. 



Translucent 
to opaque. 



Translucent 
to opaque. 



Opaque. 



B. B. infusible; zinc oxide coating 
with soda on charcoal in R. F.; 
soluble in acid. 



B. B. fuses readily (1.5); and yields 
lead with soda on charcoal. 

B. B. fuses readily; yields lead with 
soda on charcoal; and reacts for 
chlorine with copper oxide and 
SPh. 



Dodecahe- 
dral, perfect. 



III. Lamellar, 
also massive. 



Brittle. 



3.9 
4.1 



III. Rhombo- 
hedral, also 

massive and 

compact. 

Compact , 
botryoidal, 
fibrous, etc. 

IV. Usually 
massive, fil)rous 

or botryoidal. 



Basal, 

perfect 



I. Tetrahedral, 
usually massive 
or granular. 



Rhombohe- 
dral, perfect. 

/ 

Fracture 

uneven, 
splintery,etc 

Prismatic, 
perfect. 



Translucent 
to opaque. 



Usually 

opaque, 



Dodecahe- 
dral, perfect. 



Translucent 
to opaque. 



Opaque. 



Opaque. 



B. B. infusible; blackens and be- 
comes magnetic; effervesces in 
hot acid, evolving CO2. 

B. B. infusible; water in closed tube; 
becomes black and magnetic on 
charcoal; soluble in HCl. 



B. B. infusible; reactions for sul- 
phur; zinc oxide coating with 
soda on charcoal; effervesces in 
hot acid, evolving H2S. 



B. B. infusible; zinc oxide coating 
with soda on charcoal; soluble in 
acid. 



Translucent 
to opaque. 



B. B. infusible; blackens and be- 
comes magnetic; effervesces in 
hot acid , evolving CO2. 

B. B. infusible; water in closed 
tube; becomes black and mag- 
netic on charcoal; soluble in IRl. 



Like limonite. 



B. B. infusible; reactions for sul- 
phur; zinc oxide coaling with 
soda on charcoal; effervesces in 
hot acid, evolving H2S. 
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B. MINERALS WITHOUT 



Analytical Key. 


Species. 


Composition 


Luster. 


Color. 


Streak. 


k Yellow. 
Hnned. 


• 

i 

12; 

• 

i 


Compact. 


Quartz (Jasper) 
(33). 


SiO 

+Fe208. 


Nearly dull. 


Brown 

to yellow. 


Light 

yellow. 


CO 1 


Crystalline. 


Quartz (Ferrugi- 
nous Quartz) (33;. 


SiOa 

+Fe203. 


Vitreous to 
nearly dull. 


Brown 

to yellow. 


Light 

yellow. 




G. below 2, 
Combustible. 


Asphaltum(84). 

Mineral Coal 

(84). 


C,H,0, etc. 
C,n,0, etc. 


Re:iinous 

to dull. 

Resinous to 
submetallic. 


Brownish 
black to 
black. 

Brownish 
black to 
black. 


Dark brown 
to black. 

Dark brown 
to black. 




G. below 3. 


Kaolinite (car- 
bonaceous) (79). 


Al2Si207 

+2H2O. 


Dull. 


Dark gray 
or brown 
to black. 


Dark gray 
or brown 
to black. 




G. above 3. 


Wad (32). 

[Compare 

S, T. 10, 99, 100.] 


Mn02+ 

H2O. 


Dull. 


Black. 


Black. 




G. below 2. 


Mineral Coal 

(84). 


C,H,0, etc. 


Resinous to 
submetallic. 


Brownish 
black to 
black. 


Dark brown 
to black. 


• 


G. below 4.5 


Wad (32). 


Mn02+ 

H2O. 


Dull. 


Black. 


Black. 




G. above 5.5 


Melaconite (22). 


CuO. 


Metallic 

to dull. 


Black. 


Black. 


^ 


G. not above 5. 
Compare 
crystallization. 


Psilomelane 

(32)- 

Menaccanite 

(25). 


Mn02+ 

H2O. 

(FeTi^aOg. 


Submetallic. 
Submetallic. 


Black. 
Black. 


Brownish 

black. 

Brownish 

black. 




G. above 5.5 
Compare luster. 


Samarskite (35). 
Melaconite (22). 


Complex 
columbate. 

'\ 
CuO. 


Submetallic, 
shining. 

Metallic 

to dull. 


Black. 
Black. 


Reddish 
brown to 
brownish 
gray. 

Black. 




G. above 7. 


Wolframite 

(4i). 
Compare Columbite. 
[Compare also S. T. 
31, 54, 89.] 


(FeMn) 

WO4. 


Submetallic. 


Brownish 

black. 


Dark 
reddish 
brown to 
black. 




Crystalline. 
G. above 5. 


Columbite- 
tantalite (35). 

Compare Psilome- 
lane, Menaccanite 
and Samarskite. 


FeCbaOe. 


Submetallic. 


Black. 


Dark red 
to black. 
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T«..eityi Q. 


Fond. ClHtvBEC 


Props"... 




7- 


Brittle. 


2.6 


HI. Compact. 


None. 


Translucent 
to yi>B4ue. 


B.B. infusible; insoluble. 


7- 


Brillle. 


2.6 


Ill, Crystals, but 
often massive 


None. 


rranalnccnl 
to opaque 


]i. B. infusible; insoluble. 


I- 


Biillle to 
tieHble. 

Brittle to 
eltthy 


1.8 


Araorphoufi. 

Amorphoiu, 

often lumnated 


Conchoidfll. 

Even or 
conch oiilal 


Opaque. 
Opaque. 


B. B. fuses and bums with flame. 
ii. B. infusible; but tcaclily ignited. 


■• 


Plaalicto 

earthy 


3.6 


IV. Usually 
'"Tear'lhy 


Katthy. 


'<!. R. infiMilili-, whitens; insolubU; 
Opaque- ^^^^ ^^ ^.j^^^j ,^1^^^ 


^5 


Earthy to 

brittle 


3- 

4-1 


Amorphous. 


Earthy. 


Opaque. 


B. li. infusible; wate t Inclose Jtuiic; 
evolves cHotine with HCl. 


a-5 


Brittle. ;7g 

Brittle to j- 

e«rthy.'4.2 

1 


-Amorphous, 


Even or 


Opaque, 


B.B. infusible: but readily ignited. 


2-5- 
4- 


....... 


Uneven 
to earthy 


Opaque. 


B.B. infusible; wnlerin closed tube; 
omethyatinc bea^l with boiax; 
evoiveachlorinevi-ith Htl. 


3-4 


Brillle to 5.8- 
earthj. 6.25 

1 


IV. Usually 
maasLve^^ 


Uneven or 
earthy 


Opaque. 


B.B. infusible; green flame; cop- 
per vfilh soda on charcoal ; green 
solution with nitric acid. 


5-6- 
S-6- 


Brittle. 
Brittle. 


3.7- 
4-7 

4-5- 
S- 


Compactor 

botryoidal 

lU. Often 

tauulai, 


Even or 

conchoidal 

None. 


Opaque. 

oC!"siighi- 

ly magnetic 


U. B. infusible; amethystine bead 
with borax; water in closed tube; 
evolves chlorine with HCl. 

B. B. infusible; reacUons for iron. 


S-6. Brittle. 

1 

BHEile to 
3-4- j earthy 




IV.AUo 

uuuMve 

IV. Uaually 

earlny 


Uneven or 
concboidiO. 

Uneven or 
e«lhy 


Opaque. 
Opaque. 


B. B. fusible with difficulty (+5) 1 
emerald-green bead with SPb; 
green bead with Suda. 

B, I), infusible ; green flame; cop- 
per with soda on charcoal; gieen 
solution with nitric acid. 


Ts •«'^- 


7-^ 
7-5 


V.Atso 
lamellar or 


Priimatic, 
peifect 


Opaque. 


H. It. fuses (3) lo B magnetic glob- 
ule; reactions (or niangnncte. 


6. ^Bnltlc. 


S5- 

7-3 


"'■'^;:^!;.«^"«"- • 


Opaque. 


B. B. infusible; insoluble. 



B. MINERALS WITHOUT 





Bpedea. Icomposilion 


Lu.let. 


Color. 


Streak. 




1 


Sireak green. 

Earth)-. 




(.\lFeK)ai 
U.-1-HiO 


Dull. 


Dark green. 


Lighter 

green. 




CnloT and streak 

Compare ify"'"' 
IrananiLllta 

light. 


ProchloritB(77) 
CUnochIofe(77) 


(FeMg)„ 
AlnSi„0,o 
+2uH,0. 

AI;MgiSij 

0,4+4HaO. 


Pearly 

to dull 

Pearly. 


Dark green. 
Deep green. 


Lighter 

green. 

Greenish 

white. 




Streak blue. 


Vivianite (38). 
.4, >5. 411, 59- 66.1 


KeaPjOs 
+8HsO 


Vitreous 


Blue lo 

green 


Bluish. 




1 


Color and streak 
Not micace 'St"' 


AUcamite (19). 

Malachite (47). 
CArysm/la. 


CuCl,+ 
3H.CUO.. 

Cu^COi 

+H3O. 


Adamantine 

Adamantine 
silky or dall 


Green. 
Green. 


Apple- 
green. 

Paler green. 


1 


Color black. 
Streak green. 
Mkaceoiu. 


LepidomeUne 


""'"§,!,„ 


Adamantine 
to pearly 


Black. 


Grayish 

green. 


1 


Color and streak 
hlue. 


Aiurite (47)- 
Compare 

ChryoKcIla. 
Compare S.T.i,, 43, 


CU.QO, 
+HaO, 


Vibeous 
to dull 


Blue. 


Paler blue. 


s: 
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Color and streak 

Compare ti. and 
diaphaneity, 


Malachite (47). 

DioptMC (56). 


CujCO, 

+HjO. 

CuSiO, 

+HsO. 


silky or dull 
Vitreous. 


Green. 

Emerald- 
green 


Paler green. 
Green. 




Color black. 
Streak greenish. 
Compare cleav- 
oge angle. 


[Augile) (50). 

(Hornblende) 
(SO. 


(CaMgAl 
Fe)SiO,. 

(CaMgAl 
FeJSiOg. 


Vitreous. 
Vitreous. 


Greenish 

black 

Greenish 

black. 


green. 
green. 




Color and streak 
blue. 

G. and H. 


Aiurite (47). 
Lozurite (54). 


Cu,CO, 

+H3a 

(CaNaAl), 
SiO,, 


Vitreous 

to dull. 

Vitreous. 


Blue. 
Blue. 


Paler blue. 
Blue. 




|| 


Streak bluish 
□r greenish. 


Turquois (19). 

Compare J.ai. 
Cooip=TeS.T.8o,] 


Al^FjOii 


Waxy 

to dull. 


Sky-blue 10 

apple- green 

or greenish 

gray 


Bluish to 
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Tenacity 


o. 


f™. 


ClcvBC. 


Properties. 


Confinnatory Chemical Tests. 


I-a- 


Granulat 
and 
eatlhy 


2.2- 

s-4 


Amorphous. 


Earthy. 


Opaque. 


Water in closed lube; B, B, fuses 
(3} to a darli magnetic glass. 


i-a. 
"■5 


Some- 
what 
secUle 

flexible 
and 
seclile 


2.8- 

i- 

Z.-3 


V. Usually 
finely foliated 
to massive. 

V. Foliated oc 


Basal, 

perfect. 

Basal, 
highly 
perfect. 


Translucent 

Emerald- 
green by 

light. 


B. B fuses vith difficulty; water in 
closed lube. 

Like prochlorile. 


1-5- 


SeclUelo 
earthy 


2.6 


V. Crystals, 
l>ul often 
massive or 
earthy 


'""oidal, 
perfect . 


Translucent 


B.H. fuses easily (1.5) to a mag- 
netic globule; water in closed 
tube; soluble in acid. 


3- 
3-5 

3-5- 


Brinle. 
Brittle. 


3-75 

3-9- 
4- 


IV. Crystalline 
crusts, also 

V. Crystals rate 
often bolryoidal 

fibrous or 
earthy 


Brachy. 
pinacoidal, 
perfect. 

Basal. 

perfect. 


Transparent 
to opaijue 

Translucent 
to opaque 


B.B. fuses nithablueflamei yields 

melalliccopperoncliarcoali water 

in closed tube, 
B. B. fuses easily (2), coloring flame 

gre;n; yieldscopper ou charui^al; 

water in closed tube; effervesces 

with acid. 


3- 


Seclile to 
briltlc 


3- 
3.» 


V. FoUated or 


Basal, 

perfect. 


Translucent 
to opa<jue 


B. n. fuses easilytoa magnetic glob- 
ule; decomposed by HCl. 


35- 
4- 


liritlle. 


3-8 


V. Crystals, also 
globular, 
massive or 
earthy 


Clinodome, 
perfect. 


Translucent 
to opaque 


B. B. fuses eaidy ,2),coloriiig Hame 
green; yieldscopperoncharcoal; 
water in closed tube; iffervesces 
with acid. 


3-5- 
4- 

5- 


Brittle. 
Brittle. 


3-9- 
4- 

3-3 


V. Crystals rare 

often bolryoidal 

fibrous or 

earthy 

III. Rbombohe- 
dral crystals 


Basal, 

Rhombohe- 
dral, perfect. 


Translucent 
to opaque. 

transhicenl. 


B. B. fuses easily (2), coloring flame 
green; yieldscopperontbarcoal; 
walerin closed tube; eiftrvescei 
with acid. 

B. B. infusible: Eieen flame; black- 
ens and yields water in closed 
tube; copper on charcoal; gelat- 
ini(es wiih HCl. 


5-6. 
5-6, 


Uritlie. 
Uriltle. 


ir 

2.9- 

3~* 


V. Prismatic 
crystals, also 

V. Prismatic 
cryilaU, also 
maaidve, hiailed 
or fibrous 


Priamalic, 

perfect. 
Angle= 

87° 5'- 
Priamalic, 

perfect. 
Anele= 
124'-' 11'. 


Translucent 
to opaque. 

Translucent 
10 opaque. 


U.B. fusible (2.5-5); insoluble. 
Like pyroxene. 


3S- 

4- 

5- 
55 


Bridle. 

Hrillle. 


3.8 

24 
2.6- 

1.S 


V.Cry.wls.aUo 
globular, 
massive or 

I. Usually 

compact. 


V^eJl, 

None. 
Fracture 


Translucent 
to opaque. 


B. H. fiistseasily (2). coloring flame 
grP'in, ami yields copper un char- 
coal; water in closed tube; elTer- 
vesces with add. 

l!.Ii. fusible (3); gelatinises with 
HCl. 


6. 


Brittle. 


Amorphous, 
conip-icl, in- 
crualiiig, seams 
and grains 


None. 
Fracture 
conchoiiial. 


Opaque. 


B. 11. infusible! water in closed tube; 
soluble in acid. 
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B. MINERALS WITHOUT 



Analytical Key. 



Species. 



o 






Micaceous. 
Folise highly 

elastic. 
Compare color. 



Micaceous. 
Foliae somewhat 
elastic. 
Color green. 



Fibrous nodules. 
Very light. 



Fibrous. 
Greenish. 
Water in 

closed tube. 






^ 



Fibrous. 
Little or no 
water in closed 
tube. 



Finrous. 
Much water in 
closed tube. 



Taste like salt. 



Taste like alum. 



Biotite (75). 



Phlogopite (75) 



Muscovite (75). 

Compare Lepidolite. 



Clinochlore ( 7 7) . 

Compare Talc and 

Prochlorite. 

[Compare also S. T. 

93. 94, 95-] 



Ulexite (40). 



Serpentine 

(Chrysotile) (78). 

Compare Amphibole 

(Asaesius). 



Amphibole 
(Asbestus) (51). 



Gypsum 

(Satin Spar) (43) . 



Halite (17) 
(Common Salt). 



[Compare 



Composition 



(HK2MgFe 
Al)2Si04. 



(HKMg 
Al)2Si04. 



AlKSiO*. 



Mg6Al2Si 
O14+4H2O. 



NaCaBsOg 
+5H2O 



Mg3Si207 

-I-2H20. 



(CaMg) 



SiO«. 



CaS04 

+2H2O. 



NaCl. 



T. 22, 60,61.] 



Taste feebly 

alkaline. 



Sulphur-yellow. 



Very dark green. 
Foliated or 

scaly. 



Green or bluish 
green. 
Perfectly com- 
pact or wax-like. 



Kalinite (44) 

(Native Alum). 
[Compare 

S. T. 62, 63, 64.] 



Borax (40). 

[Compare 

S. T. 50, 56, 68.] 



Sulphur (4). 



Prochlorite (77), 



Garnierite (78). 



Chrysocolla 



(80). 



Luster. 



Pearly, 
splendent. 



Pearly to 
submetallic. 



Pearly. 



Pearly. 



Silky to dull. 



Silky. 



Color. 



Black to 
deep green 
and brown. 

Yellowish 
brown. 

Colorless, 
gray, brown, 
green, etc. 



Deep green. 



White. 



Silky to dull. 



Pearly to 
silky and 
dull, 



Vitreous. 



K2AI2S4O16 
+24H2O. 



Na2B407 
+ 10H2O. 



S. 



(FeMg) 

AIuSIisOto 
+20H2O. 



(Ni.Mg) 
Si08+H20. 



CuSiO:} 

4-2H20. 



Vitreous 

to dull. 



Vitreous to 
resinous. 



Resinous. 



Pearly 

to dull. 



Green to 
yellowish 
green, 



Streak. 



White. 



White. 



White. 



White or 
greenish 
white. 



White. 



White, gray, 
or greenish. 



White, gray, 
brown, etc. 



White to 
gray, brown, 
etc. 



White. 



White. 



Yellow 

to brown. 



Dark green. 



Dull to 

resinous. 



Vitreous 

to dull. 



Bright apple- 
green to 
whitish, 



Bluish green 
to blue. 



White. 



White. 



White. 



White. 



White. 



White. 



White. 



Greenish 

gray. 



White. 



Whitish. 
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H. 


Tenacity 


G. 

2.7- 
31 

2.8 

2.75 
-3- 

2.7 

1.65 

2.2- 
2.6 

2.9- 
3.1 

2.3 

2.1- 
2.6 

1.75 

1.7 

2. 

2.8- 
3. 

2.3- 
2.8 

2- 

2.2 

1 


Form. 


Cleavage. 


Other 
Properties. 


Confirmatory Chemical Tests. 


2.5- 

3- 

2.5- 
3. 

2- 
2.5 


Elastic 
and 
sectile. 

Elastic 
and 
sectile. 

Elastic 
and 
sectile. 


V. Tabular or 
foliated. 

V. Tabular or 
foliated. 

V. Usually tab- 
ular, foliated, 
or lamellar. 


Basal, very 
perfect. 

Basal, very 
perfect. 

Basal, highly 
perfect. 


Transparent 
to opaque. 

Transparent 
to 
translucent. 

Transparent 
to 
translucent. 


B. B. fuses with difficulty; decom- 
posed by H SO4; reactions for 
iron; little water in closed tube, 

B. B. fuses with difficulty; decom- 
posed by H2SO4; little water in 
closed tube. 

B. B. infusible; insoluble; little 
water in closed tube. 


2- 
2.5 


Flexible 
and 
sectile. 


V. Foliated or 
micaceous. 


Basal, highly 
perfect. 


Emerald- 
green by 
transmitted 
light. 


B. B. fuses with difiiculty; much 
water in closed tube; decomposed 
byH2S04. 


I. 


Sectile. 


Rounded nod- 
ules of loose 

texture. 


Finely 

fibrous. 


Opaque. 


B. B. fuses readily (i) to a clear 
glass, coloring flame yellow; with 
H2SO4 the flame is green; much 
water in closed tube. 


2-5- 

4. 


Flexible 
and 
sectile. 


Fibrons veins 
and massive. 


Delicately 
fibrous. 


Translucent. 


B. B. infusible; water in closed tube; 
decomposed by HCl. 


Very 
soft 
to 5. 


Flexible 
and 
sectile. 


V. Finely 

fibrous. 


Fibrous, 

perfect. 


Opaque to 
semi-trans- 
lucent. 


B. B. fu.sible (2.5-5) J insoluble. 


1-5- 
2. 


Sectile 
to brittle. 


V. Usually 

foliated, 
massive, or 
fibrous. 


Clinopina- 
coidal, 
perfect. 


Transparent 
to opaque. 


B. B. fuses (3); water in closed 
tube; sulphur reaction with soda 
on charcoal. 


2.5 


Very 
brittle. 


I. Cubes, also 

massive. 


Cubic, 

perfect. 


Transparent 

to 
translucent. 
Saline taste. 


B. B. fuses easily, coloring flame deep 
yellow; soluble in water. 


2- 
2.5 


Brittle or 
friable. 


I. Massive or 
mealy crusts. 


Crumbles 

easily. 


Transparent 
to opaque. 
Astringent 
taste. 


Fuses in its water of crystallization, 
forming an infusible, spongy mass; 
intense blue with cobalt solution 
after fusion; soluble in water. 


2- 
2-5 


Very 
brittle. 


V. Usually 
crystallized, 
or massive. 


Pinacoidal, 
perfect. 


Translucent 
to opaque. 
Taste feebly 
alkaline. 


B. B. pufTs up and fuses easily to a 
clear glass, coloring flame yellow; 
soluble in water; water in closed 
tube. 


«.5- 

2-5 


Very 
brittle. 


IV. Pyramidal Imperfect, 
crystals, Fracture 
also massive.' conchoidal. 


Translucent. 
Electric by 
friction. 


Burns with a blue flame and sulphu- 
rous odor. 


1-2. 


.S<jme- 
what 
sectile.i 


V. Usually Basal, 
finely foliated. perfect. 


1 
1 

Translucent 
to opaque. 


B. B. fuses with difficulty ; water in 
closed tube. 


1 

Very 
soft. 

1 

2-4.! 

1 


Friable. 

Brittle to 
sectile. 


Amorphous. 

Compact, 
sometimes 
botryoidal. 


None ; 
crumbles 
easily. 

None. 


Translucent 
to opaque. 

Opaque. 


B. B. infusible ; much water in closed 
tube; decomposed by HCl with- 
out gelatinizing. 

B. B. infusible; colors flame green; 
yields water; copper with soda 
on charcoal. 



feel. 



G. I. 

Highly greuy 

Foliated or 

Not e»rthy 

clay 

Compare w 



Cflmpact. 
Finals on wafer 
when iliy. 

chalky. 
Etfeivesces 



ciay-like 
BecameB plastii 



(Jompacl, Q 

hard clay. 
, Not plastic ' 



Succinite 
(Amber) and 

Copalita (84). 
[Comtar. 

S.T. w. iw-l 



Pytophyllite 

(79)- 



Caldte (Chalk) 
(45)- 

(Compre S. T. 67.1 



Not plastic 
Uisting. with 
microacope- 

Not plastic. 
Compact ot 

wax'likt 
Nut sectile. 
G.x. 

Compact orwai 
like. Sec tile. 



OpBl(Tripolileor 
(iiatomaceous 
earth) [34), 



Gypsum (43)- 
Brucite {31). 



B. MINERALS WITHOUT 



VeUow and 
brown to \ 



White, red, 
■line or I 
green. 



Gray to 
while, 

■hitting. 
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H. 1 


Tenacity 


G. 
I. 

2.7- 
2.8 

2.g- 

2.9 

Very 

light 
to 2. 

2.6 

2.4- 
2.6 

Lig't 

2- 
2.2 

Very 
Ught 

-»-5 

1.5- 
2. 

2.25 
to 

2.35 

2- 
2.2 

5.5 

2.3 
24 


Form. 


Cleav&ge. 


Other 
Properties. 

Transparent 
to 
translucent. 


Confirmatory Chemical Tests. 


2- 
2.5 


Brittle. 


Amorphous. 


None. 


Fuses readily and burns with a yel- 
low flame. 


I- 
1.5 

1-2. 


Sectile 

and 
inelastic. 

Some* 
what 
sectile. 


IV. Usually 
foliated, some- 
times compact. 

V. Usually 
compact, some- 
times foliated. 


Basal, 

perfect. 

Basal, 

perfect. 


Greasy feel. 
Translucent. 

Greasy feel. 
Translucent 
to opaque. 


B. B. infusible; insoluble; little or 
no water in closed tube at a red 
heat. 

B. B. fuses with difficulty; yields 
water at a red heat; blue color 
with cobalt solution. 


2- 
2.5 


Some- 
what 
sectile. 


Compact. 


None. 


Opaque. 


B. B. infusible; water in closed 
tube; pink color with cobalt solu- 
tion; gelatinizes vrith HCL 


0.5- 

1-5 


Earthy. 


III. Compact. 


Earthy. 


Opaque. 


B. B. infusible; soluble with effer- 
vescence; alkaline reaction after 
heating. 


0.5- 
2.5 

Very 

soft. 


Plastic 
or 
earthy. 

Tender 
to 
earthy. 


V. Usually com- 
pact or clayey. 
Crystals 

microscopic. 

Massive, 

clay-like. 


Basal, 

perfect. 
Finely scaly. 

Earthy. 


Translucent 
to opaque. 
Argillaceous 
odor. 

Opaque. 
Unctuous. 


B. B. infusible; insoluble; water in 
closed tube; blue color with cobalt 
solution. 

B. B. infusible; muchwater in closed 
tube. 


1-2. 


Like 
hard 
clay. 


Massive, 

clay-like. 


Earthy to 
conchoidal. 


Translucent 
to opaque. 


B. B. infusible; much water in closed 
tube ; fine blue color with cobalt 
solution; decomposed by acid. 


0.5- 
»-5 

1-5- 


Earthy. 

Earthy 
to 
brittle. 


Amorphous. 

Amorphous, 
often tufaceous. 


Earthy. 
Earthy. 


Opaque. 
Opaque. 


B. B. infusible; water in closed tube; 
insoluble in acid; soluble in caus- 
tic potash. 

B. B. infusible; water in closed tube; 
insoluble in acid; soluble in daustic 
potash. 


3.5- 
4. 


Brittle 
to 
j friable. 


V. Also 
columnar 
and massive. 


Perfect. 


Opaque and 

pulverulent 

on exposure. 


B. B. fuses easily with intumescence; 
yields water in closed tube; gelat- 
inizes with HCl. 


2t 

3-5 


1 

' Brittle. 

1 

1 


Compact, waxy. 


None. 


Translucent. 


B. B. infusible; yields much water in 
closed tube ; decomposed by HCl. 


I- 
«-5 


Waxy 

and 
sectile. 


L Usually 

compact. 

1 


None. 


Transparent 
to opaque. 


B. B. fuses very readily (i); silver 
on charcoal; reacts for chlorine 
with CuO and SPh. 


«.5- 

2. 

*5 ; 

1 


.Sectile 
to 
brittle. 

Flexible 
and 
sectile. 


V. Usually 
foliated, 
massive or 
fibrous. 

III. Usually 

foliated. 


Clinopina- 
coidal, 
perfect. 

Basal, 

perfect. 


Transparent 
to opaque. 

Translucent. 


B. B. fuses (3) ; water in closed 
tube; sulphur reaction with soda 
on charcoal. 

B. B. infusible; alkaline reaction af- 
ter heating; pink color with cobalt 
solution; water in closed tube; 
soluble in acid. 



B. MINERALS WITHOUT 



An.lyUe.l K.y. 


Spcclei. CoDipoiltioD 


Luitar. 


Color. 


3tr»k. 




1 


K 


1 

1 


liUck, <)eq 
m thin fuliK 


|Biotitof75). '(HKMgFe 
■Con.p.™ 1 Al),SiO. 


Pearly, 
splendent 


Black to 
deep green 
and brown 


While. 




Not black i 
thin folia 

CO lot 


Muscovite (75). 
'PhloEopite(7S) 
■Lcpidolite (75). 


(HLiKAl), 
SiO« 


Pearly. 

Pearly to 
submelallic 

Pearly. 


While, 
brown, pale 
green, etc 
Yellowish 
brown to 
brownish 
red 
Rose-red 
and violet 
to white 


White. 
White. 
While. 




1 
s 
% 
1 


Black, even 
in thin folia: 


1 Lepidomelane 

(75) 


(HKFeAnj 
SiO* 


to pearly 


Black. 


Grayish 

green. 


1 


Red, pink, 

or reddish 

gray 


1 
lMarEBrite(76). 


CaAliSiaOii 
+H,0 


Pearly. 


Reddish 
white to 
gray 


^Vhilc. 


■ 


Falter flexible an 
slightly elastic 
Deep green. 


IClinochlora(77) 

|[C«rapar= 

1 S.T 93,94.] 


AlaMgESi, 
tJi.+4H,0 


Pearly. 


Deep green 


Greenish 
white to 
white. 


^ 


Sa 


ne taste. 


■Halite (17). 


NaQ, 


Vitreous. 


While to 
gray, brown, 


White. 






fs!7™.„.68,a9.] 






etc. 








a. 

0! 


ipact. 

,sh green ot blue 

aque. 


Compare 

SirpiKSint 


CuSiOs 


Vitreous 

to dull 


Bluish green 
to blue 


Whitish. 


•a 

d 


cryst 

Gree 
yel 


re Uliular 
alB- Yellow 


Wulfenite (41). 

1 


PbMoOi. 


— ■ 


Veliow to 


White. 




n, rarelv 
ow or liroivn 


Pyromorptute 
(37) 


3Pb,P^B 
+Pbaa 


Resinous. 


Green to 
yellow and 
brown. 


Vniite or 
yellowish. 




Yellow, brown 


'Mimetite (37). 


+PbCl, 


Resinous. 


Pale yellow 
to brown 


White. 






Implanted ctyatal 


1 


JPb^V.O, 

+pba. 


Resinons. 


Yellow to 


Yellowish 

while. 




White or gray 
tmd browniat 


lAngleaiw (42). 
CeruBBitc (46). 


PbSOj. 
PbCOa. 


Adamantine 
Ada [nan tine 


White. 

While to 

gray 


While. 
White. 
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H. 



Tenacity 



2-5- 

3- 



2- 
2.5 



Elastic 
and 
sectile 



Elastic 
and 
sectile. 



G. 



2.7- 
31 



Form. 



V. Tabular 

or foliated. 



Cleavage. 



Elastic 
'^ and 

sectile. 

I Elastic 
■^ ' and 
sectile. 



2.75 
-3. 



2.8 



2.8- 
2.9 



Sectile to 
brittle. 



3-5- 
4.5 



«-5 



«-5 



Laminae 
stiff and 
brittle. 



Flexible 
and 
sectile. 



Very 
brittle. 



Brittle to 
~^' . sectile. 



^75 Brittle. 
"3* 



^•5 Brittle. 



3.5 Brittle. 



2.75 
-3- 



2-75 
~3- 



Brittle. 



V. Tabular 

or foliated. 



Basal, very 
perfect. 



Other 
Properties. 



Transparent 
to opaque. 



Basal, very 
perfect. 



3- 
3-2 



2.7 



a.i- 
2.6 



2- 
2.2 



6.7. 
7- 



6.5- 
7.1 



7- 
725 



6.65 
7-25 



V. Tabular Basal, very 

or foliated. perfect. 



V. Tabular Basal, very 

or foliated. perfect. 



V. Tabular 

or foliated. 



Transparent 
to 
translucent. 

Transparent 
to 
translucent. 



Translucent. 



Confirmatory Chemical Tests. 



B. B. fuses with difficulty; decom- 
posed by H2SO4; reactions for 
iron; little water in closed tube. 



B. B. infusible; insoluble; little 
water in closed tube. 



B. B. fuses with difficulty; decom- 
posed by H2SO4; little water in 
closed tube. 

B. B. fuses with intumescence at 2.5 ; 
coloring the flame purplish red; 
little water in closed tube. 



V. Usually 
lamellar or 
foliated. 



V. Tabular 

or foliated. 



I. Cubes, also 

massive. 



Compact, 
sometimes 
botryoidal. 



II. Square, tab- 
ular crystals. 
Often very thin. 



III. Implanted 
crystals, and 
often botryoidal 
or massive. 



III. Also 



Basal, 

perfect. 



Basal, 

perfect. 



Translucent 
to opaque. 



Translucent. 



Basal, 

perfect. 



Cubic, 

perfect. 



None, 



Octahedral. 



Transparent. 
Emerald- 
green by 
trans'd light. 



Transparent 
to 
translucent. 
Saline taste. 



Opaque. 



B. B. fuses easily to a black mag- 
netic globule ; decomposed by 
HCl, depositing silica in scales. 



B. B. infusible ; whitens; yields water 
in closed tube. 



B. B. fuses with difficulty; yields 
much water in closed tube. 



B. B. fuses easily, coloring flame deep 
yellow; soluble in water. 



B. B. infusible; colors flame green; 
yields water in closed lube; and 
copper with soda on charcoal. 



I 
Translucent. ^- ^- ^^^es readily (1.5); yields me- 
tallic lead on charcoal with soda. 



Traces. 



'Translucent. 



B. B. readily fusible (1.5) ; lead with 
soda on charcoal; chlorine with 
CuO and SPh ; white sublimate in 
tube. 

Like pyromorphite, but gives arsen- 



massive or Imperfect. Translucent. 11 u 1 

. 1 '^ ical odor on charcoal, 

mcrustmg. 



Brittle. 



3.5 Brittle. 



6.1- 
6.4 



6.S 



III. Implanted | 
crystals, and None, 
incrustations. 



Opaque. 



Like pyromorphite. 



IV, Also 'Prismatic, 

massive and I interrupted, 
stalactitic. Conchoidal. 



IV. Also 
massive and 
stalactitic. 



Prismatic, 

impe.-fect. 
Conchoidal. 



-, 'B. B. fuses readily (1.5); metallic 

iransparent, i^ad with soda on charcoal; coin 
to opaque., ^^^ ^^^ ^^^^^^^^ 

rj^ B. B. fuses readily; yields metallic 

iransparent j^^^j ^.j,^ ^^^^^ ^^ charcoal; effer- 



to opaque. 



vesces with acid. 



B. MINERALS WmiOUT 



KEIerveicei with 
H,S, ItnoiAn 






IJ. B. Iie- 
comcs lilack 
and niog- 



B. B. colors 
me yellow - 
Uib green. 



ing Co the 
foregoing 



greenish, 
01 brownish 



Cold, dilole 

HCi (i:6). 

Compare G. 

and B. B. 



Aragonite (46). 



impure. 
White to 



strong HQ. 
B. E. be. 
9 black 



Siderite (45). 
Ankerite (45). 



strong HQ. 

)t granular. 

k-lor 

strong nCl. , 
Perfectly 
compact, jl-' 



Dolamlte (,45). 
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H. 



3-5- 
4- 



3-5- 
4.5 



2-4. 



3-5- 
4- 



3- 
3.5 



2-4. 



2-4. 



3- 
3-5 



2-5- 
3-5 



2-3. 



3-4. 



Tenacity 



Brittle. 



Brittle. 



Brittle. 



Brittle. 



Brittle. 



Brittle to 
friable. 



3-9- 
4.1 



3.5 
3.6 



3.8 



3-7 



4.3 



Form. 



I. Tetrahedral, 
ako massive. 



III. Rhombo- 
hedral, also 
massive and 
botryoidal 



III. Rhombo- 
hedral, also 
compact and 
concretionary. 



IV. Also 
globular, 
massive, etc. 



Brittle to 
friable 



Brittle. 



Brittle. 



Brittle. 



Brittle. 



I 



2-4. 



3-5- 
4. 



3-5- 
4. 



Brittle. 



Brittle. 



4.2- 
4.5 



3-4- 
3-5 



4- 



4-3- 
4.6 



2.7 



2.9- 
3- 



IV. Also 
globular, 
botryoidal, etc. 



III. Rhombohe- 
dral, usually 
compact to 

earthy. 



IV. Massive 

to earthy. 



IV. Also 
massive, Hbrous, 
globular, etc. 



Cleavage. 



Dodecahe- 
dral, perfect. 



Rhombohe- 
dral, perfect. 



Rhombohe- 
dral, perfect. 



Prismatic, 
perfect. 



Brachypina- 
coid,distinct. 



Other 
Properties. 



Translucent 
to opaque. 



Translucent. 



Translucent 
to opaque, 



Transparent 
to opaque. 



Translucent 
to opaque. 



Rhombohe- 
dral, perfect. 



Prismatic, 
perfect. 



IV. Also 
massive and 

stalactitic, 



3.8 



2.9- 
3.1 



Brittle. 



]'^ I Brittle. 
4-5 



2.8- 
2.9 



III. Rhoml)uhe- 
drons, also 

massive, 
compact, etc, 

IV. Prismatic, 
also stalactitic, 

etc. 



III. Also 
compact and 
concretionary. 

III. Rhombohe- 
drons, also 
massive and 
compact. 



Basal and 
prismatic, 
perfect 



Basal and 
prismatic, 
perfect, 



Rhombohe- 
dral, perfect. 



Prismatic, 
imperfect. 



Rhombohe- 
dral, perfect. 

Rhombohe- 
dral, perfect. 



Translucent 
to opaque. 



Confirmatory Chemical Tests. 



B. B. infusible; zinc oxide coating 
with soda on charcoal; evolves 
HgS with HCl. 



B. B. infusible; decrepitates; ame- 
thystine bead with borax; bluish 
green with soda on platinum foil; 
effervesces with acid. 



B. B. nearly infusible (4.5) ; black- 
ens and becomes magnetic; effer- 
vesces with acid. 



B. B. infusible; intumesces; colors 
flame red; alkaline reaction after 
ignition; effervesces with HCl, sol. 
gives white precip. with H2SO4. 

B. B. fuses at 2, coloring flame yel- 
lowish green ; alkaline reaction af- 
ter fusion ; effervesces with HCl, 
sol, gives white precip. with H2SO4. 



Transparent 
to opaque, 



Transparent 
to opaque 



Transparent 
to opaque. 



Strong 
double 
refraction. 

Transparent 

to 
translucent. 



III. Rhombohe- 
drons, also 
massive and 
Compact. 



3- 
3.1 



III. Usually 

compact, 



Rhombohe- 
dral, perfect. 



Rhombohe- 
dral, perfect. 



Translucent 
to opaque. 

Translucent 
to opaque. 



B. B. infusible; effervesces with 
acid ; zinc oxide coating with soda 
on charcoal. 

B. B. infusible (6) ; yields water; 
blue color with cobalt solution; 
gelatinizes with HCl. 



B. B. decrepitates and fuses at 3, col- 
oring flame red; alkaline reaction 
after fusion ; sulphur reaction with 
Ag after fusion with soda. 

B. B. decrepitates; fuses at 3, color- 
ing flame yellowish green; alkaline 
reaction after fusion; S reaction 
with Ag after fusion with soda. 



B. B. infusil)le; glows; alkaline re- 
action after heating; effervesces 
in cold dilute acid. 



Like calcite, but whitens and falls to 
pieces, B. B. 



Translucent 
to opaque 



Transparent 
to opaque. 



B. B. nearly infusible (4.5) ; black- 
ens and becomes magnetic; effer- 
vesces with acid. 

B. B. infusible; becomes black and 
magnetic on charcoal; alkaline 
reaction after ignition. 

H. B. infusible; alkaline reaction 
after heating; does not effervesce 
freely in cold, dilute acid. 



Like dolomite. 



B. MINERALS WITHOUT 



1 ulDecrepitales 

I "I [when hcatM 

~ Phusphores- 



Ackular or 



Fluorite (1 8). 



Alkaline 

afLer heat- 
ing. 
Compite M. 

bililv.! 



yeUowTo 



CryolitE (iS). 
Anhydrite (42). 



White to 
reddish. 



Serpentine (7SJ. 



Silky. 



Brucite (31). 
Stilbite (70). 
Heulandite (69). 



(Ca\asAl)a 
SioUis 
+6H O. 

(CaNa,Al), 
SiiUi, 



Pearly. 
Pearly. 



Perfectly 

compact or 



Laumontite 

(.70). 
lComp^S.T.63.1 
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H. 


Tenacity 


G. 

3-4- 
3.5 

3- 
325 

3- 

2.9- 
3- 

2.5- 

2.65 

2.6- 
2.8 

2.3 

2.2- 
2.6 

2.4 

2- 
2.2 

2.2 

Very 
light 
-2. 

2.3- 
2.4 

2- 
2.2 

2.25 

to 
2-35 


Form. 


Cleavage. 


Other 
Properties. 


Confirmatory Chemical Tests. 


2-4. 


Brittle to 
friable. 


IV. Massive 

or earthy. 


Prismatic, 
perfect. 


Transparent 
to opaque. 


B. B. infusible (6); yieias water; 
blue color with cobalt solution; 
gelatinizes with HCl. 


4- 


Brittle. 


I. Cubes, also 

massive. 


Octahedral, 
perfect. 


Phosphores- 
cent when 
heated. 


B. B. decrepitates, fuses at 3, and 
gives alkaline reaction; reaction 
for fluorine with HKSO4. 


2.5 

3- 
3-5 


1 
Brittle. 

Brittle. 


V. Usually 

massive. 

IV. Often 

compact. 


Imperfect. 

None 

apparent. 


Translucent. 

Translucent 
to opaque. 


B. B. fuses very easily (i), coloring 
flame yellow; fluorine reaction 
with potassium bisulphate (HK 

S04). 

B. B. fusible at 3; alkaline reaction; 
sulphur reaction on silver after 
fusion with soda. 


2-5- 
4- 

2.5- 
35 


Brittle. 
Brittle. 


Compact or 

foliated. 

Compact. 


None. 
None. 


Translucent 
to opaque. 
Smooth feel. 

Translucent 
to opaque. 


B. B. infusible; yields water in closed 
tube; decomposed by HCl. 

• 

B. B. fusible; yields water in closed 
tube. 


3.25 
-4. 

2.5- 
4- 


Brittle. 

I'lexible 
and 
sectile. 


IV. Usually 
in radiate, 
globular 
masses. 

Fibrous veins. 


Prismatic, 
perfect, 
to fibrous. 

• 
Delicately 
fibrous. 


Translucent. 
Translucent. 


B. B. swells up, colors flame green,* 
but is infusible; blue color with 
cobalt solution; much water in 
tube. 

B. B. infusible ; yields water in closed 
tube; decomposed by HCl. 


2-5 

3-5- 
4. 

3.5- 
4. 


Flexible 
and 
sectile. 

Brittle. 
Brittle. 


III. Usually 

foliated. 

V. Usually in 
sheaf-like 
aggregates. 

V. Also 
globular and 

massive. 


Basal, 

perfect. 

Clinopina- 
coidal, 
perfect. 

Clinopina- 
coidal, 
perfect. 


Translucent. 

Transparent 
to 
translucent. 

Transparent 
to 
translucent. 


B. B. infusible; alkaline reaction 
after heating; red color with co- 
balt solution; water in closed 
tube ; soluble in acid. 

B. B. fuses at 2.5 with intumes- 
cence; yields water in closed 
tube; decomposed by HCl, with- 
out gelatinizing. 

Like stilbite. 


2- 
25 


Some- 
what 
sectile. 


Compact. 


None. 


Opaque. 
Absorbs 

water. 


B. B. infusible; water in closed lube; 
pink color with cobalt solution; 
gelatinizes with HCl. 


2.5- 
3.5 


Tough. 


V. Usually 
stalactitic or 
incrusting. 


Basal, 

perfect. 


Translucent. 

Argillaceous 

odor. 


B. B. infusible; yields water; blue 
color with cobalt solution. 


2- 

3.5 


Brittle. 


Compact. 


None. 


Translucent. 


B. B. infusible; yields water inclosed 
tube; decomposed by HCl. 


3-5- 
4. 


Brittle. 

4 


V. Also 
columnar and 
massive. 


Perfect. 


Becomes 
Dpa(jue and 
pulverulent 
Dn exposure. 


B. B. fuses easily, with intumes- 
cence; yields water in closed 
tube; gelatinizes with HCl. 



AnalyUcal Key. 



Darlt gmy, 

black. 



1 i 



Flues 

quietly. 
Compare G. 
and fuaiuu 



CUoritoid (76). 
Margorile (76). 
Seybertite {76). 
Pectolite (50). 



Thomaonite 

(74) 

[CoiQpare 

S.T.9i.s». 



Fuses 
Compare (j. 



B. MINERALS WITHOUT 



Dark gray 
ant] gceen- 
ish 10 black. 



(Mg,Ca)i 
Al,SWU,s 
+H,0. 



Reddisb 
yt;llowish, 



(Ca.N-a,) 
AljSijOa 
+5 HA 



Amphibole 
• ■ 'jeslua) (51). ■■ 



, (Cfl.Nfl,) 
AliSiiO, 
+5H.O. 

(CaNa,)Ali 
Bi.O„ 



(47). ^ 

Amphibole 
(Tremoliie,Aelin- f( 
olUe, Hotn- 
bleade) {5O- 
Cyanjte (60). 



rsJ 
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H. ' 


renacity 


G. 

3.5 

3. 

3- 
3' 

2-7 

2.2 

2.3- 
2.4 

a.2- 
2.6 

2.9- 
3-2 

2.7 

2.2 

2.3- 
2.4 

2- 
2.2 

2.&- 
2.9 

2.9 
32 

3-6 


Form. 


Cleavage. 


Other 
Properties. 


Confirmatory Chemical Tests. 


6.5 


Brittle. 


V. or VI. 
Coarsely 
foliated 
or scaly. 


Basal, 

perfect. 


Translucent 
to opaque. 


B. B. infusible; becomes magnetic; 
yields water in closed tube. 


3-5- 
4-5 

4-5- 


Laminae 
stiflf and 
brittle. 

Brittle. 


V. Usually 
lamellar or 
foliated. 

V. Usually 
lamellar 
or foliated. 


Basal, 

perfect. 

Basal, 

perfect. 


Translucent. 
Translucent. 


B. B. infusible; whitens; water in 
closed tube. 

B. B. infusible; whitens; water in 
closed tube. 


5- 

5- 
5.5 


Brittle. 
Brittle. 


V. Acicular 
or fibrous 
and radiate. 

IV. Acicular 
or fibrous 
and radiate. 


Orthopina- 
coidal and 
basal, 
perfect. 

Prismatic, 
perfect. 


Translucent 
to opaque. 

Transparent 
to 
translucent. 


B. B. fuses (2.5) to a white enamel; 
yields water in closed tube ; gelat- 
inizes with HCl. 

B. B. fuses quietly at 2 to a colorless 
glass; yields water in closed tube ; 
gelatinizes with HCl. 


5- 
5-5 


Brittle. 


IV. Acicular 
and radiate, 
also massive. 


Pinacoidal, 
perfect. 


Translucent. 
Pyroelectric. 


B. B. fuses with intumescence at 2 ; 
yields water in closed tube; gel- 
atinizes with HCl. 


2.5- 
4- 


Flexible 
and 
sectile. 


Fibrous veins. 


Delicately 
fibrous. 


Translucent. 


B. B. infusible; water in closed 
tube; decomposed by HCl. 


5-6. 


Brittle to 
flexible. 


V. Usually 
bladed, fibrous, 
or asbestiform. 


Prismatic, 
perfect. 

1 


Translucent. 


B. B. fusible 2.5-5; insoluble. 


5- 

5- 
5-5. 


Brittle. 
Brittle. 


V. Acicular 
or fibrous 
and radiate. 

IV. Acicular 
or fibrous 
and radiate. 


Orthopina- 
coidal and 
basal, 
perfect. 

Prismatic, 
perfect. 


Translucent 
to opaque. 

Transparent 
to 
translucent. 


B. B. fuses (2) to a white enamel; 
yields water in closed tube; gelat- 
inizes with HCl. 

B. B. fuses quietly (2) to a colorless 
glass; yields water in closed tube; 
gelatinizes with HCl. 


5- 
5-5 


Brittle. 


IV. Acicular 
and radiate, 
also massive. 


Macropina- J,^„^^^^^„^^ 
distinct. I'yroelectric. 


B. B. fuses with intumescence at 2; 
yields water in closed tube; gelat- 
inizes with HQ. 


3-5- 
4- 


Brittle. 


V. Usually in 
sheaf-like 
aggregates. 


Clinopina- 
coidal, 
perfect. 


Transparent 
to 
translucent. 


B. B. fuses at 2.5 with intumescence; 
yields water in closed tube; de- 
composed by HCl without gelat- 
inizing. 


4.5- 
5- 


Tough. 


V. Tabular 
or l)la(lerl 
to fibrous. 


Macropina- 
coidal and 
basal, 
distinct. 


Translucent 

to 
transparent. 


B. B. fusible (4.5) ; gelatinizes with 
HCl. 


5-6. 

5- 
725 


Brittle. 
BritUe. 


V. Usually 
blailed, tibrous, 
or asbcstifcrin. 

\'I. Coarsely 

bladed. 


Prismatic, ' 
perfect. 
.Angle — 
124^ II . 

Pinacoidal, 
distinct. 


Translucent 
to opa«jue. 

Translucent. 


B. B. fusible (2.5-5); insoluble. 

B. B. infusible; insoluble; blue coli>i 
with cobalt solution after ignition. 



U. MINERALS WITHOUT 



Not dack 
Compare 



"AUanite C^^)- 
Tephroiie(56). 
WiUemite (57). 
Cbromite (23). 



Adamantine 
submelallic. 



Light tudaik 
gray, dull V 
yellow and 



yelluw and 
brown. 



Red and 
brown III 
gray. 
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H. Tenuity 


C. 


Form. 


Cleavegc. 


Translucent 
to opaque 


Confirmatory Chemical Te.ta. 


»-4. 


BritUe. 


3-8 


in. Also 

compact and 


lOiomUo- 


B. B, nearly ii.fusible (4-S) i black- 
enaand becomes magnetic; effer- 
vesces with acid. 


a-+- 


Bridle 
friBbte. 


4.2- 

■t-S 


III. Usually 

earthy. 


Rhomho- 
hedral, 
perfect 


Translucent 
to opaque 


B.B. inruEible; effervesces with 
acidj line oxide coaling with soda 
on charcoal. 


3-5- 

4- 


Brillle. 


3-9- 
4.1 


l.AUo 


Diidec-nhe- 
liral, perfect 


Translucent 
to opaque 


B. B. infusible; linc oxide coating 
vrilh soda on charcoal; reaction-- 
for sulphur; evolves HjS with 
HCI. 


r 


Bottle. 


3-S- 
4J 


V. Al50 

massive und 
granular 


,.„„„. 


Opaque. 


B. B. fuses «'ith intumescence to a 
magnetic mass. 


5-3 


Britllc. 

BritUe. 


4-1 
3-9- 

4.3 


IV. Usually 

mas^ve 

III. Usually 
massive, also 
henagoiial 
crystals. 


Distinct. 
Imperfect. 


TransluccQl. 

Translucent 
to opaque 


B. 11, fuses at 3.5 to a black scoria: 
gelatiniies with HCL 

B. B. fuses with difficulty (3.5-4); 
coalinB of zinc oxide with soila 


55 


Brittle. 


3-9- 

4- 


I. Usually 


Xone. 


Opaque. 


U. 1!. infusible; becomes magnetic ; 
green bead with borax. 


S;S- Btitae. 


IV. Rarely 


■„.^„. 


Translucent. 


B.1). infusible; insoluble. 


*;5-jijri,iie. 


ir 


11. Ilaljit 
ucuiliettral, 
also massive. 


Indistinct. 


translucent 


li. 11. fuses with difficulty (5) lo a 
glass; decomposed by acid. 


3-5- 
4- 

s- 

55 


llrilOe. 


6.5- 
7' 


III. Often 
lwtry..i.ial 


Traces, 


Translucent. 


B. B. readily fusil.le(t.5); lead with 
suda on charcoal; chlorinewilh 
CuOani)S?h; white aubUmale ill 
closed tube. 


Blillle. 


4-9- 
5-3 


V. Al«> 
mjuive aii.l 
i-i uraini. 


Dislinot. 


Translucent. 


U. B. infusible, turns gray, and gives 
bluHh green flaiiit after moisten- 
ing withllBSO,. 


i-6. llriltk. 


3- 
i' 


V. Oolalie<iral. 
alsu masi^ive. 


Impctft-ct. 


Opaque. 


B. K. infusible; fails Iv pieces and 
whitens; blue color is restored by 
cubolt solution; yieldi wa,ter in 
closed tube. 


5- 
5-5 


Brink. 


11- 


1. Usually 


Vone. 


Opaque. 


B. B, fuses(3) loa white gUss; gel- 
aliniies with IICI, 


3-S- 
45 


Brink. 


in. Also 

liulryiiiJal. 


Khoniliu- 1 

lie,]r;d. Translucent, 
perfect,' 


B.B. infusible: decrepitates; ame- 
thystine bead with borax; bluiab 
green with Soila on platinum foil; 
cfferveiccs with acid. 


,V1.Lsub11,' liiansluccnt 
, 1 ) tunwpuiure. 


B. H. blackeniand fuses at 2.5; ani- 
elliystine bead uitli lurax. 



B. MINERALS WITHOUT 



Magnesite (45), 



Wollastonite 



CiSiOj. 
H,Mg„SiB 



Alkaline reac- 'Fluorite i,i8). 
ion after j 
heating. I 
CoDipaie foini | 

nd cleavage. I Apatite (37). 



CaFj. 



SquBrUh, 
wed ge-sli aped 
or oblique 



Compact. 
Compare col 01 



Fufflhle. 
Compare G. 

id cleavage. 



Infusible or 
fuse with 
difficulty. 



Ampbibole (51). 



Hypersthene 

(SO). 



Broim, 
yellow, 
fiteen, 
black. 



MgSiO.. 
CM8Fe)_ 



Vitreou! 
metalloidaL 



Grayish and 
greenish to 
brown. 
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H. 



3-5- 
4- 



3-5- 
45 



5- 
5-5 



4.5- 
5- 



4-5- 
5- 



6- 
6.5 



Tenacity 



Brittle. 



Brittle. 



Brittle. 



Brittle. 



Tough. 



Brittle. 



G. 



2.8- 
2.9 



3- 
3-1 



a.9- 
3. 



34- 
3-5 



Form. 



III. Rhombo- 
hedrons, also 
massive and 
compact. 

III. Usually 

compact. 



Cleavage. 



V. Also 
globular and 
compact. 

IV. Also 
botryoidal 
and massive. 



5- 
5-5 



^7. 



6.5- 
7- 



Brittle. 



Very 
brittle. 



2.8- 

2.9 

3.1- 
'3-2 



3- 
325 



3.2 



V. Tabular and 
bladed to 
fibrous and 
compact 

V. Usually 
in rounded 

grains. 



I. Cubes, 



Rhombohe- 
dral, perfect. 

Rhombohe 
dral, perfect. 



None. 



Prismatic, 
perfect. 



None. 



None. 



O.her 
Properties. 



Translucent 
to opaque. 

Transparent 
to opaque. 



Confirmatory Chemical T«»t», 



Translucent 
to opaque, 



Translucent 



Translucent 



Translucent 
to opaque, 



B. B. infusible; alkaline reaction af- 
ter heating; does not effervesce 
freely in cold, dilute acid. 



Like dolomite 



B. B. fuses (2) with intumescence; 
and colors flame bright green; 
much water in clo^d tube; gelat- 
inizes with HCL 

B. B. infusible (6) ; yields water in 
closed tube; green color with 
cobalt solution; gelatinizes with 
HQ. 



B. B. fuses (4.5); gelatinizes with 
IlCl. 



B. B, infusible; gelatinizes with H CI. 



octahedrons, Octahedral, 



also massive. 

III. Prisms and 
massive or 



Phosphores- 1 , _, . 
cent when **' '^- decrepitates, fuses at 3, an<l 



perfect. 



Basal, 



gently 
heated. 

Transparent 



granular.' »°»PerfecL to opa/^uc 



V. Cr>'stals, 



give» alkaline reaction; reaction 
for fluorine with KaSf>4. 

B. B. fuses with difficulty (4.5-5); 
reaction for ph'>sphorus with mag- 
nesium; soluble in acid. 



r 



Brittle '^" ^d'ileavable J'"*'^*^, Translucent a H. fuses with intumcs<;ence (3; 
' 3-55 massive. P<^^ect. toopa/^ue. u> a dark gUuHi. 



Brittle. 



Very 



3.25 V. Compact | 

to ■ to hnely None. 

3.5 granular. 



Opaque. 



B. B. fuses (3 3.5; with mtumfn- 
cence Uj a ffi;«gfi«;tic mass; yi<;l<l» 
water ioclr/tMrd tut^e when strong- 
ly Ut'dU4, 



tough. 



33 



Massre or 



compact. 



i 

.Splintery. TranUuceiit. '^\^?'/^ ^'^^^'''y *" " intun^mnut 

bkr/f/y gU»»; iihi^iU.' it'i by »i |il», 



5-6. Brittle. 



3- 
3-5 



V. Often 



Priwuatjc, 






granuiar. 



5-6. ,Bnttle. ^f ^^ ^^^^ ,^ .^/ .,^ ,;^,^,^^ i; JJ, fui^ibU y>, ^; J;.»^,l«bl*.. 
l;^4 I/'. 

Bnttlc. ,, i.-Ji'jjA '€'.'. ,, ., I;. i}.rfb^*'/»i)<*fa»jbU ///>, b*»'/lubji. 



5-5 



5-6. 



IV. Aifc. 
Brittle, f? aiafcfc \*:. a •.*» 



'/' 44 



'•>i' 



B. MINERALS WITHOUT 



Gray, bli 
green, white, 
yellow, 



Resinous, 
greaay. 



yellow, 
brown, etc. 



Vitreous 



Laumontite 

(7°) 



Fuse quietly. 



Apopbyllite 

(68). 

Analcile (72). 
Qmetioite (71). 



White to 
yellowish 
or greenish. 



with HCI. 
Fuse with 
intumes- 

Ccnnpure 

form nnd 



Cbtbazile (71}. 
Heulandite(69). 



Stitbite (70). 
(Cdn,p»r= 

S. T- i3, i 



Powde 

Ji with Hcn. 



gelatinize 
wilh HCI. 
Compare 
crysuilline 
form and 



C48). 
;i. 78,'a40 



Graylo 

greenish 
and leddish. 
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H. Tenacity 


G. 

2.6- 
2.8 

2.1- 
2.3 

2.5- 
2.65 

1.9- 
2.3 

2.25 
2.35 

2.3- 
2.4 

2.3- 
2.4 

2- 
2.2 

2- 
2.1 

2.2 

2- 
2.2 

2.6 

2.5 
2.7 
2.7 


Form. 


Cleavage. 


Other 
Properties. 


Confirmatory Chemical Tests. 


6. ] 


Brittle. 
Brittle. 


Amorphous, 
incrusting, 
seams and 
grains. 

I. Dodecahe- 
drons, and 
massive. 


None. 

Dodecahe- 
dral, distinct. 


Opaque. 

Translucent 

to 
transparent. 


B. B. infusible ; yields water in closed 
tube and turns brown; soluble in 
HCl. 

B. B. fuses (3.5-4) with intumes- 
cence; gelatinizes with HCl. 


2.5- 

4- 


Brittle. 


Compact or 

foliated. 


None. 


Translucent 
to opaque. 
Smooth feel. 


B. B. infusible ; yields water in closed 
tube ; decomposed by HCl. 


5-5- 
6.5 


Brittle. 


Amorphous. 
Sometimes 
botryoidal or 
stalactitic. 


None. 


Transparent 
to 
translucent. 


B. B. infusible ; water in closed tube. 


3-5- 
4- 


Brittle. 


V. Also 
columnar and 
ma.ssive. 


Perfect. 


Becomes 
opaque and 
pulverulent 
on exposure. 


B. B. fuses easily with intumescence; 
yields water in closed tube ; gel- 
atinizes with HCl. 


4.5- 
5- 

4.5- 
5- 

4.5 


Brittle. 

Brittle. 
Brittle. 


II. Square 
crystak, also 

massive. 

I. Trapezohe- 
drons, rarely 
massive. 

III. Always in 
hexagonal 

crystals. 


Basal, 

perfect. 

Cubic, 

In traces. 

Prismatic, 
perfect. 


Transparent 
to opaque. 

Transparent 
to opaque. 

Transparent 
to 
translucent. 


B. B. fuses (1.5) and colors flame 
violet; yields water in closed tube; 
reacts for fluorine. 

B. B. fuses (2.5) ; water in closed 
tube. 

B. B. fuses easily (2.5-3) with intu- 
mescence; much water in closed 
tube. 


4-5- 

3.5- 
4. 

3.5- 
4- 


Brittle. 
Brittle. 
Brittle. 


III. Rhombo- 

hedrons. 

V. Also 
globular and 
granular. 

V. Usually in 
sheaf-like 
aggregates. 


Rhombohe- 
dral, distinct 

Clinopina- 
coidal, 
perfect. 

Clinopina- 
coidal, 
perfect. 


Transparent 

to 
translucent. 

Transparent 
to opaque. 

Transparent 
to 
translucent. 


B. B. fuses with intumescence to a 
blebby glass; yields water in 
closed tube ; decomposed by HCl 
without gelatinizing. 

B. B. fuses (2-2.5) ^^^ intumes- 
cence; yields water in closed 
tube; decomposed by HCl with- 
out gelatinizing. 

B. B. fuses at 2.5 with intumescence; 
yields water in closed tube; de- 
composed by HCl without gelat- 
inizing. 


5-5- 
6. 


BritUe. 


III. Usually 
cleavable or 
massive. 


Distinct. 


Transparent 
to opaque. 


B. B. fuses quietly (3.5) ; gelatin- 
izes with HCl. 


5-5- 
6. 

5-6. 
5-^. 


Brittle. 
Brittle. 
Brittle. 


I. Trapezohe- 
drons, rarely 

massive. 

II. Large 
crystals, also 
cleavable and 

massive. 

VI. Usually 
cleavable or 
massive. 


None. 

Prismatic, 
distinct. 

Basal and 
pinacoidal, 
perfect. 


Translucent 
to opaque. 

Transparent 
to opaque. 

Transparent 

to 
translucent. 


B. B. infusible; blue color with cobalt 
solution after ignition ; insoluble. 

B. B. fuses readily with intumes- 
cence to a white, blebby glass. 

B. B. fusible with difficulty; insol- 
uble. 



.-Ha 



B. MINERALS wmiOUT 



Au1;tk>l K«y. 


Sp»l«. 




Latter. 


Color. 


Streak. 




1 


Micceous (,,crfccl 

Imral cleavitge). 
Foliic brittle. 


ChloriWid (76). 


(FcMB)Al, 
SiO,+H,0. 


Pearly. 


Dark gray 
and green, 
ish to black. 


Grayish 
to gieenirf.. 




1 

i 

i 

I 

i 


G. above 4- 
ReJ to btuwn. 


Rutile (aG). 


TiO,. 




Reddish 
brown to 
red 


Light brown 

or brownish 

gray. 




1 


Bladpcl ci^slals. 
with blue 
centers and 
p«k margins 


Cyanite (60). 


AlsSiO,. 


Vitreous 
Co pearly 


while, also 
green and 


White. 




niack or 

nearly black 
Compare II. 

and fotm 


Tounnallne 

(66) 

[iToinbler.de) 
[0.oip.«S,T.I.'.f 


Complen 
silicale 
of B, Al, etc 

CC,MbA1 

tejSiOs 


Vitreoui. 
Vitreous. 


Usually 
black, also 
red, gyeen, 
blue, etc 

Dark green 


White to 

gray. 

Greenish 
gray to 
white. 


1 
t 


1 
tl 

2 S 


■ 

Epidote (61). 

Fuse with 1 
intunies- 


HCa,CAl. 
fe).Si,Ow 

Cai3(Al 
Fe),SiiuOi, 
+2H,U 


Vitreous. 


Yellowish 

Drown to 

greeru 


white. 
White. 


6 


Infusible 

cr fuse 

quietly. 

Compare 

11. and 


(66). 

Ampbibole 

(Actinolite) (49)- 


.ilicale of 
B, Al. etc 


Vitreous. 
Vitreous. 


Black, red, 
green, 
brown, etc. 

Green to 

gray. 


White 10 

gray. 

VHule. 


t»: 


1 
|i 

-'1 

ii 

I" 


B, B. infu- 
sible 
Blaa cDbr 
with cobalt 

after 
ignidon. 


Diaspore (29). 


AljOa 

+ni,o 

AlaSiO,. 


Pearly to 
Vitreous. 


White to 

Brown to 
gray, while, 
green, etc 


While. 
White. 




B. B. 

fusible. 


Zoisite (6a). 

Amphibole 

(Treniolile) (51). 


HCa,Al, 

SisOi. 

CaMg, 

Si«Ou 


Vitreous 
to pearly 

' "lolilky 


Gray to 
brown and 

White to 

gray 


White. 
White. 




d 


(;. above 2.75. 
I-U5ible. 




(CaVlgAI 
Ke)SiO, 


Vitreous. 


White to 
gray, green, 
and black. 


White to 

em- 




G, below 2.75. 
Infusible. 


Quartz (33). 


SiOj. 


Vilreous. 


Colorless, 
purple, 
smoky, etc 


While. 
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H. 


Tenacity 


G. 
3-5 

4-2 

3.6 

3- 
3.2 

3- 
3-5 

325 
3.5 

3-35 
3-45 

3- 
3-2 

3- 
3.2 

3-3- 
3-5 

3.2 

3.25 
3-35 

2.9- 
31 

2.9- 
3.5 

2.65 


Form. 


Cleavage. 


Other 
Properties. 


Confirmatory Chemical Tests. 


6.5 


Laminae 
brittle. 


V. or VI. 
Coarsely 
foliated or 
scaly. 


Basal, 

perfect. 


Pleochroic. 
Translucent 
to opaque. 


B. B. infusible; becomes dark and 
magnetic; yields water in closed 
tube; decomposed by sulphuric 
acid. 


6- 
6.5 


Brittle. 


II. Prismatic and 

striated crystals, 

geniculated and 

rosette twins. 


Prismatic, 
distinct. 


Translucent 
to opaquow 


B. B. infusible; insoluble. 


5- 
725 


Brittle. 


VI. Crystals 
coarsely bladed, 
rarely 
terminated. 


Pinacoidal, 

perfect. 
Angle= 

106°. 


Pleochroic. 
Translucent 

to 
transparent. 


B. B. infusible; insoluble; the pow- 
der ignited, moistened with cobalt 
solution and ignited again,assumes 
a fine blue color. 


7- 
7.5 

5-6. 


Very 
brittle. 

Brittle. 


III. Prismatic, 
striated, hemihe- 
dral and 
hemimorphic. 

V. Often bladed 
or columnar. 


None. 
Fracture 

uneven. 

Prismatic, 

perfect. 
Angle= 
124O 11'. 


Transparent 
to opaque. 
Dichroic. 

Pleochroic. 
Translucent 
to opaque. 


B. B. mostly infusible; insoluble; 
gelatinizes withHCl after igmtion. 

B. B. fusible (2.5-5) ; insoluble. 


^7. 
6.5 


BritUe. 
Brittle. 


V. Usually pris- 
matic and stri- 
ated, also acicu- 
lar and fibrous. 
II. Prismatic 
and striated, 
also columnar 
and radiate. 


Basal, 

perfect. 

Indistinct. 
Fracture 

uneven. 


Pleochroic. 
Transparent 
to opaque. 

Sub- 
translucent. 
Slightly 

dichroic. 


B. B. fuses (3-3.5) with intumes- 
cence to a magnetic mass ; yields 
water in closed tube when strong- 
ly heated. 

B. B. fuses (3) with intumescence 
to a greenish or brownish glass. 


7- 
7.5 

5-6. 


Very 
brittle. 

Brittle. 


III. Prismatic, 
striated, hemi- 
hedral, and 
hemimorphic. 

V. Often 
bladed or 
columnar. 


None. 
Fracture 

uneven. 

Prismatic, 

perfect. 
Angle = 
124° 11'. 


Transparent 
to opaque. 
Dichroic. 

Pleochroic. 
Translucent 
to 
transparent. 


B. B. mostly infusible; insoluble; 
gelatinizes with HCl after fusion. 

B. B. infusible (2.5-5) J insoluble. 


6.5 
7- 

6^7. 


Very 

brittle. 

Brittle. 


IV. Usually 
bladed, foliated, 
or tabular. 

IV. Long, slen- 
der crystals to 
columnar 
and fibrous. 


Brachypina- 
coidal, 
perfect. 

Brachypina- 
coidal, 
perfect. 


Transparent 
to 
translucent. 

Sometimes 

pleochroic. 
Translucent. 


B. B. infusible; decrepitates strong- 
ly ; yields water at a high temper- 
ature ; blue color with cobalt solu- 
tion after ignition ; insoluble. 

B. B. infusible; insoluble; the pow- 
der ignited, moistened with cobalt 
solution and ignited again, as- 
sumes a tine blue color. 


6- 
6.5 

5-6. 


Brittle. 

Brittle to 
flexible. 


IV. Slender 
crystals, deeply 

striated, also 
columnar. 

V. Usually 
bladed, fibrous, 

or asbestiform. 


Brachypina- 
coidal, 
perfect. 

Prismatic, 

perfect. 
Angle = 
124O11'. 

Prismatic, 
perfect. 


Transparent 
to 
translucent. 
Pleochroic. 

Translucent 

to 
transparent. 


B. B. fuses (3-3.5) with intumes- 
cence to a white blebby mass; gel- 
atinizes with II CI after ignition; 
water when strongly heated. 

B. B. fusible (2.5-5) ; insoluble. 


5-6. 


Brittle. 


V. Often 
bladed or 
massive. 


Pleochroic. 
Translucent 
to opaque. 


B. B. fusible (2.5-5) ; insoluble. 


7- 


Brittle. 


III. Prisms, 
pyramids, 
and massive. 


None. 
Conchoidal 
fracture. 


Transparent 
to opa(}ue. 


B. B. infusible; insoluble; dissolve^ 
with effervescence in soda on 
platinum wire. 



B. MINERALS WITHOUT 



crytitals, 

gran elac 
Adaman- 
tine liutec 
Verlically 



Garnet (55). 






Rough, 

While to 

lighl gray. 
Decrcpilales. 



Ptiamalic anil 
■^ massive fnrm 
y Compare culot. 






: (Jctahedroi 
^ andicreguh 



Adamantine. 



Rhadonite (50I. 
Staurolite (6f 
Spinel (23). 
TurquDis (39). 
LaiuliteC39). 



Brown to 

yellowisli, 

reddiib 

and black. 

Gray, hrowii, 

5. blue, black, 



Yellowish 
green to 
dark brown- 



yellow, 
white, grei 
black . 

Red and 

gray. 



White ot 
gray to 

White to 
gray or 
yellowish. 



METALLIC LUSTER. 



H. . Tenacity 


a. Form. 


Cl„va... 


Pr°'=ni«. Conflrmatoty ChemU.l Tortl. 


.,. 


Brittle. 


6.S- 
7-' 


I. Simple and 

t*in cryslals, 
Iso massive 
andhutryoidfll. 


mperfecl. 


Translucent 
to opaque. 


B.B. infusible; yields metallic tin 
with soda on charcoal; insoluble. 


6.5- 

7S 


Brittle. 


3-'5 
4-3 


, Uoaecahe- 
drons, Irapeio- 
hedionsi also 


None. 
Fracture 


to opaque. 


U. B. fusible (3-3.5), usually to a 
magnetic glubule; insoluble; gel- 
atinizes with HCI after fusion. 


ts j"««"' 


4.2 


II. Prismaticanil 

striated, also 

■etiiculated and 

rosette twins 


Prismatic, 

distinct. 
Fracture 


Translucent 
to opaque- 


B.B.infusible; insoluble. 


r 


BritUe. 


3-9- 


IV.Smallsquar- 

sh crystals, ver- 

ical faces uften 

alrialed 


Imperfect 


Translucent 
to opaque 


B.B. infusible; insoluble. 


<^ 


Brittle to 


3-95 
4.1 


111. Crystals of- 

roandcd; also 
massive 


Basal and 
rhombohe- 
drul parting. 


Pleochroic. 

Tranipaient 

10 opaque 


B. B. infusible; insoluble; fine pow- 
der gives blue color with cobalt 
solution aflerloagiiearing. 


6.S- 
7- 


Very 

brittle 


3-3- 
3-5 


IV. Usually 
bladed, foliated 
or tabular 


Brachypina- 
""peVcet. 


Tranapnrent 
Iranalucenl 


B. B. infusible; decrepitates Strong- 
ly; blue color with col>alt solu- 
tion atterignition; insoluble. 




BritUc 

Brittle. 
Brittle 


3-5 

3-35 
345 

3-5- 
4-2 


V. Usually pris- 
matic and stri- 
ated, also mas- 
sive, compact 

11. Commonly 
prism alic and 

V. Often tabula 
or prismatic, also 

granular 


Basal, 

perfect. 

Indistinct. 
Fracture 

Fracture' 


Heochroic. 
to opaque 
Sub- 
translucent 
Slightly 

Opaque. 


B. B. fuses (3-J.5) with intumes- 
cence to a black, raagnelic mass; 
yields water in closed tube when 
strongly healed. 

B. B. fuses (3) with inlumescence 
to a greenish or brownish glaai. 

to a magnetic mass; water in 
closed tube; usually gclalinUes 
with HCI. 


6.5- 

7-5 


Brittle. 


3-15 
4-3 


1. Dodecahe- 
drons, Irapeio- 
hedrons. also 
granular 


None. 


to opaque 


B. B. fuaiLle (3-3.5), usually to a 
magnetic globule; insoJuhIc; gel- 
aliniieswith HCI after fusion. 


1:1" 


Brittle to 
touEh 


3-4- 
3-7 


rare: usu.nlly 
massive to 

compact 




to opaque 
Blackens on 


B.B. blackens and fuses at 2.5; 
atnelhysline bead with boras; in- 
soluble. 


7- 
7S 


Heinle. 


3-65 
tu 
375 

3-5- 
4,1 


IV. Prismatic, 
usually in 
cracirorm 


imperfect. 


Translucent 
to opa.|ue 


B.B. infusible: insoluble. 


8. 


Btitlle. 


I.Oclahedtoni 

and water- n urn 

grains 


conchoi.!.!. ""'P'"!'-' 


It. 11. infusible: insoluble. 


6. 
S-6. 


Britlk-. 
Brittle. 


1,6- 

3- 
3-" 


Amorphous, 
incru.iling, 

grains. 

v. Oclaheilriil, 
also masi^ive 


None. 
Fracture 
■mall 
conchoiilal 

imperfect. 


fjpaque. 

rjpiqne. 


B.B.infusible; yieldswaterin closed 
tulie ami turns brown; soluble in 
acid. 

B. B. infusitle, falls to pieces and 
whitens; blue color is restored by 
culiali s..luiion( yields water in 
dosed lube- 



B. MINERALS WITHOUT 





Sp«l». 




L«.t.r. 


C=ior. 


Streak. 




Yields water in 

closed tube. 


Opal (34). 


SiO,+H,0. 


Vitreous 
ut pearly. 


Various 


White. 






CrystElline or 
deavahle, not 


Wenierite (58). 


CaAl,Si,0,. 


Vitreous. 


White, gray, 
reddish, etc 


White. 




Vitreous urglassy 
Usually black. 


Obiidian (48). 


Like 

feldspar. 


Vitreous. 


Black 10 
red, etc 


While to 
gray. 




-a 

1 


Perfectly compacl 
ur felsilic 


FelBito C48). 


Like 

-feldspar 


Waxy 

to dull 


Red, brown 
greenish, 
gray, black 


While to 
gray. 


h 

V 

1 '*' 
1^ 


CcvBtalline and 
cleavable at right 
angles or nearly so 
Distinctly 
»;ral<:hed by 
vitreous quartz 


E 

1 
1 


Orthoclase 

and 
Albite. 

OtigoclBBC 


KsAliSi. 

Na^AlaS^" 

(Na^)Al, 

(Naj(i)Aii 
Si.O,a 


Vitreous 
to pearly 

Vilreuus 
to pearly 


While to 
gray, red, 
green, etc 

White, gray 
to greenish 
and reddish 


While. 
While. 


1 


Trapezohedrons. 
(24-3ideri 

cyslab) 


Leucite (49), 


KAISi^OB. 


Vitreous. 


White to 

gray 


White. 


i 


White or 
colorless 


Quartz (Rock 
Crystal, Vitreous, 
Milky, etc.) (33) 


SiOa. 


— • 


White or 
colorless 


White. 


Purple, 
blown, red, 
yeUow, etc 


QuhtU (Ame- 
thyst, Smoky, Fer- 
ruginous, etc.) 
(33) 


SiOs. 


Vitreous, 


Puriile, 
yellow, 
brown, etc 


White. 


It 
fl 

d 


Translucent 
and uni- 


Quarti (Chalcud 

Chrysoprase, 
etc-) (33) 


SiC. 


Waxy. 


\Vhite, gray, 
brown, red, 
green,' etc 


While. 




Tranalucenl 
and handed 
clouded, etc 


Quartz (Agate, 
Onyx, etc.) (33) 


SiO,. 


Waxy. 


Same, but 
banded, 
clouded, or 
dendritic 


White. 




green, etc 


Quartz (Jasper, 
«t=.) (33) 


SiOj. 


Waxy 

to dull 


yellow, 
green, black 


White to 
gray. 




Opaque or 

and black 
to gray 


Quartz (Flint, 
Lhert, etc.) (33) 


SiOj. 


Waxy 

to dull 


black 


While to 
gray. 




"3 Purplish red flame 


Spodumene 

(5°) 


LiAlSijOc. 


Vitreous 
to pearly. 


White to 
gray and 
green. 


White. 




« Gela 


tiniaes 


with HQ. 


Ch 


(65)- 


ir,M^,^ 


Vitreous 


Yellow, red, 
brown, to 


While. 



METALLIC LUSTER. 



H. 


Teomcity 


Q. 


Form. 


Cl«.aBe. 


PropeA5». 


Conlirniatory Ctiamlcal Teati. 


It 


Brittle. 


1-9- 

2-3 


Amorphuus. 

Somelimea 
botrvoidal 
Arsulactiiic 


None. 


translucent 


B, B. infusible; water in close.itube; 
insoluhleinacid; soluble in caus- 
tic alkalies. 


S-6. 


Brilflc. 


3-7 


11. Large crys- 
tals, also 
cleavable 
and tnnsEive 


Prismatic, 
distinct. 


to opaijue 


B. B fuses readily with intumescence 
tu awhile blebby glass; insoluble. 


6. 


Brittle. 


i.S 


Amorphous, 

glassy 


Kraclure 
conchoidal. 


to opaque 


1!. 11. fuses (3.5-4) with inluraes- 
cence; insoluble inacids. 


6. 


Brittle. 


It 


Amorphous 
or felsitic, often 
porphyrilic 


Fracture 
conchoidal. 


Opaque. 


B.E. fusible, but not easily; insolu- 
ble in acids. 


6- 
6-S 

13: 


Brittle. 
Brittle. 


2.65 
-1.7 


V. ami VI. 
Often massi^-e, 

or lamellHT. 

VI. Usually 

massive 


Bdsal and 
clinopina. 
coidal, 
perfect. 

Basal an<l 
pinacoidal, 
perfect. 


Transparent 
translucent 

Transparent 
translucent 


B. B. fusible wilh difficulty (4-5); 
insoluble. 

a B. fusible C3-3.5) toa clear glass; 
insoluble. 


r 


Brittle. 


"■5 


I. Trapeiohe- 
dtimi, rarely 


None, 


Translucent 
to opaque. 


B.B.infusil.le;l.luecolorwithcolialt 
solution after ignition: i.isoluble. 


7. 


Dritlle. 


2.6s 


lU.PriBmsand 


None. 


Transpatenl 
to opaque. 


B.Ii.iii[usihi=; insoluUei dissolvea 
wilh effervescence in soda on plat- 


7- 


Brillle. 


a.65 


Ul.Prisniiand 
pyramidi. and 


None. 




B.B.infusible; i naol title ; dissolvet 
witheffeivescenceinsodaon plati- 
num wire. 


7- 


brittle. 


2.6s 


stalxctitic, etc 


Conchoidal. 


rranslucent. 


B.B.ii.fuali)lc;inioluble; dissolves 
wilh effervescence in soda on plat- 
inum wiic. 


7- 


Brittle. 


a.6- 
2.6s 


111. Bolryoidal, 
geodilic, etc 


Conchoidal. 


rnnilDcent. 


Uke chalcedony. 


7- 


Brillle. 


3.fr- 

a-7 


111. Compact, 

banded, etc 


Conchuidal. 


Opaque, 


like chalcedony. 


7- 


Brittle. 


1.6- 
a-7 


in. Usually Id 

""nodules 


Conchoidal. 


Translucent 
to opaque 


Uke chalcedony. 


"5- 
7- 


Brittle. 


3'- 


V. Trisins and 

clcav;tl>le 


Prismatic, 
perfect. 


to opaijue. 


B. B, fu.es [3.5) wilh purplish red 
flane and iuluniescence: Insol- 
uble. 


r, 


Brittle. 


V. Usually 
in rounded 

drains 


None. 


Translucent 
tooi«<iue. 


11. B, infusible; gelatinises wilh IICI; 
reaction for fluorine with ilolai- 
9ium bisulphate in closed tuW. 



B. MENRRALS WITHOUT 



Isoroelric 

granula 



Deep green 
- greeniBh 



Red, browi 

jtllav/. 
white, greei 



Red and 



Anipbibole (51). 



"liliMte of 

B, Al, etc. 



Ca,5(A!, 
FeJoSiioO,, 



Gray lo 



S. f. 4a,i', 81.SB. 



nt ignileil It. 
Gd with cubnll 



Andalusitc (60). 



Not he lunging to 
the furegoing. 
Compare H. and . , ., , 

Be, B7, 9E.] Pyroxene 

CA«Bil=) ISO). 



C,.n,pW 
B, Al, etc 



METALLIC LUSTER. 



H. 


Tensolty Q. Form. 


Cleavaee. 


other 


<;=nfirma.ory Chemical Tests. 


6.5- 

7-S 


Bnttle. 


3'S 

-4-3 


1. Uodecalie- 
dcuns.tCBpezD- 
liedions; Jilsa 

gianular mas've 


None, 
Fraciure 


Transparent 
to opaque 


B. B. fusii.le (3-3.5), usually to a 
magnetic glohule; insoluble; gel- 
atinizes with IICI after fusion. 


It 


liiiltic 

10 lOUEh 


3-4- 
3'7 


rare, usuaUy 
compact 


perfect 
Fracture 


rransparenl 

lo opaque 

Blackens on 

ej;posure 


B.B. blackens and fuses at:a.5; am- 
ethystine bead wltii borax; insol- 
uble. 


6.5- 
7- 


Very 
lough 


3'3 


MaSMve<>r 

coniptiel 


Splintery. 


Translucent. 


blebby glass; not afTected by 


S-6. 
5-6- 


BritUe. 
Brittle. 


3- 
35 

a.9- 
3" 


V, Crystals coin 
mon, Imt often 
maaaive and 
granular 
V. Crystals com 
moti, but often 
bladedot^ 


perfect 
Angle=^ , 

Prismali,^ ' 
perfect. 
Angle= 
124° II' 


lo opaque 

Transparent 
lo opaque 
Dichtoic. 


B. B. fusible (2. 5-5J; insoluble, 
B.B. fusible (2,5-5); insoluble. 


6- 
6.5 


Brittle. 


s,S- 
^■95 


IV. Distinct 
crVBlala rare, 
often »ith 
crested surface 


liasal, 

distinct. 


Translucent, 


B. B. fusible (2) with intumescence 
toablebbyglass; yields water in 
closedlube; gelatinlieswilhUa 
after fusion. 


7- 
7-S 


Very 
brittle 


3- 

3-3 


III. Prismatic, 
striated, hemi he 
draI,ieniimor- 
phicrarelyma. 


None. 
Fracture 


to op.-.que. 
Dichroic. 


B.B. mosdy infusible; insoluble; 
gelatinises *ith IICI after fusion. 


6-7. 

6- 
6.5 


Brittle. 
Brittle. 
Brittle, 


3-'5 
-3-5 

3-3S 
3-45 

3-»5 
3.35 


V, Usually pris- 
matic and St riat 
ed, also acicular 

11. Prismatic 
and striated, 
also columnar 
and radiate 
IV. .Slender 
crystals, deeply 
alriftted. also 


Basal, 

Indiatinct. 

Brachy- 


Pleochroic. 

to opaque, 
Sul,- 

Iranslucent, 
Slightly 

Transparent 

translucent, 
Pleochroic. 


R B. fuses (3-3.5) with intumes- 
cence 10 a magnetic mass; yields 
walerin closed lube when strongly 
healed, 

B, B. fuses (3) with intumescence to 
a greenish or brownish glass, 

B. B, fuses (3-3-5) «-''h inlumes- 
cence to a white, blebby mass. 


6.S- 
7- 

6- 

7'S 


Very 

brittle 

Brittle. 


33- 

3.5 

3.>S 
-3-a 


IV. Usually 
bladed, foliated 
or tabular 
IV. Square 
prisms, usually 
black sijuare ot 


Brachy. 
pinacoidat, 
perfect. 

I m perfect. 


Transparent 

translucent, 

i'Uochroic, 

to opaque. 


B.B. infusible; decrepitates strongly, 
yieldswateralahightemperalure; 
blue color with cobalt solution 
after ignition; insoluble. 

B B. infusible; insoluble; blue color 
with culialt iiolulion after ignition. 


6.S- 

7- 


BtitUe. 


3.3- 
3-4 


IV. Usually in 
granular. 


conchoidal. 


Transparent 


li,B. infusible; eelal'li"* with HQ. 


7- 
7-S 

S-6. 


Very 
brittle, 

BrilUe. 


3- 
33 

J- 

3-5 


III. Prismatic, 
striated, hero ihe- 
<iral,hemLmor- 

often massive 
or bladed- 


None. 

Fracture 

perfect. 


Transparent 
to opaque, 
Dichruic. 
Opaque to 
translucent, 
Dichroicand 
non-dichroic 


B. B. mostly infusible; insoluble; 
gelnUnizes with IICI after fusion. 

U. Ji. infusible (5) or nearly so; in- 
soluble. 



B. MINERALS WITHOUT 



Quartz (Kock 
Cryalal.Aitielhysi, 
Smoky, Kerrugi- 
..... «..) (3]). 



bluish and 
yellowish 



AndaluBite (60], 



I dum. Diamond (5). 



Adamantine, 



Colorless to 
yellowish, 
[eddish, ett 



Fusible. 
Isometric. 
Red. bcown, et 



hilK, green, 
black. 



Distinci: lelragonal 
G. above 4. ■ 



;iay, yel- 
lowish, 
brownish, 



Hlaclt. red. 
yel'w!Tk 



Tabulor twin 

crystals. 






Yellow, 
white, blue. 



Bladed crystals, 
with blue cen- 



above 3.5. 
PriEmatlc cFyatais and 
ciuciform t 



METALLIC LUSTER. 
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H. 


Tenacity 


Q. 

6.8- 
71 

2.7 
a.65 

3.15 
-3.2 

3- 
3-2 

3-5 

3-5- 
4-3 

4.2- 
4.8 

3-5- 
4.1 

3 95 
to 

4.10 


Form. 


Cleavage, j ^^^^ 

! Properties. 


Confirmatory Chemical Tests. 


6-7. 


Brittle. 


II. Simple and 
twin crystals, 
botryoidal, 
and massive. 


Indistinct. 
Fracture 

uneven. 


Translucent 
to opaque. 


B. B. infusible ; insoluble; tin with 
soda on charcoal. 


r 


Brittle. 


1 

III. Hexagonal ' 
prism.s rarely 
massive 


Imperfect 
Fracture 
conchoidal 
to uneven. 

None. 
Fracture 
conchoidal. 


Transparent 
to 
translucent. 
Dichroic. 


B. B. infusible; insoluble. 


7- 


Brittle. 


III. Prisms and 
pyramids, 
also massive. 


Transparent 
to opaque. 


B. B. infusible ; insoluble; dissolves 
with effervescence in soda on plat- 
inum wire. 


7-5 


Brittle. 


IV. Square , ^ ^ 

prisms, usually a [™I^''^=='- 

bUck square or ^ "'«"«' 

* .• uneven, 
cross on sectum. 


Transparent 
to opaque. 
Pleochroic. 


B. B. infusible; insoluble; gives a 
blue color with cobalt solution after 
ignition. 


7- 
7-5 


Very 
brittle. 


111. Striated 
pi isms, hemihe- 
dral, hemimor- 
phic,rarely m've. 


None. 
Fracture 

uneven. 


Transparent 

toopaque. B. B. mostly infusible; insoluble; 
Dichroic. gelatinizes with HCl after ignition. 
Pyroelectric. 


10. 


Brittle. 


I. Octahedrons, 
etc., usuallv with 
curved faces. 


Octahedral, 
perfect. 


Transparent g^ i^f^sible; burnsat ahigh tem- 
transhicent.; P^-^^^^^J insoluble. 


6.5- 
7-5 


Brittle. 


I. Dodecahe- 
drons, trapezo- 

hedrons, also 
granular m's've. 

II. Square 
prisms and pyr- 
amids, rarely 

irregular grains. 


Imperfect. 
Fracture 
uneven. 


Transparent 
to opaque. 


B. B. fusible (3-3.5) ; usually to a 
magnetic globule; insoluble; gel- 
atinizes with HCl after fusion. 


7-5 


Brittle. 


Imperfect. 
Fracture 
uneven. 


Transparent 
to opaque. 


B. B. infusible; insoluble. 


8. 


Brittle. 


I. Octahedrons 
and water-worn 
grains. 


Octahedral, 
imperfect. 


Transparent 
to opaque. 


B. B. infusible; insoluble. 


9. 


Brittle 
to very 
tough. 


III. Rough,hex- 
agonal crystals, 
also massive to 
finely granular. 


Basal and 
rhombohe- 
dral. 


Transparent 
to opaque. 
Pleochroic. 


B. B. infusible; insoluble; gives a 
blue color with cobalt solution 
after ignition. 


8.5 


Brittle. 


3.5- 
3.85 

34- 
365 


IV. Usually in 
tabular, hexag- 
onal twins. 


Imperfect. 

Basal, 

perfect. 


Transparent 
to 
translucent. 
Pleochroic. 


B. B. infusible; insoluble; gives a 
blue color with cobalt solution 
after ignition. 


8. 


Brittle. 


IV. Khomiiic 
prisnis,often stri- 
ate* 1, with pyra- 
mids and domes. 


Transparent 
to oi)a(iue. 

Transparent 
to 
translucent. 
Pleochroic. 


B. B. infusible; insoluble; blue col- 
or with cobalt solution after igni- 
tion; tluorine reaction. 


5- 
7-25, 


Brittle. 


3-6 

1 

3-3- 
3-4 

1 
3-6 

1 


VI. Crystals 
coarsely bladed, 
rarely 
terminated. 


Pinacoidal, 
perfect. 


B. B. infusible; insoluble; blue col- 
or with cobalt solution after igni- 
tion. 


1 
6.5- 1 
7- 


Brittle. 


IV. Usually y.^ct^,^ 

m grains or eonchoidal. 
granular ' 


Transparent 
to 
translucent. 


B. B.infusible; gelatinizes with HO. 


7- 
7-5 


Brittle. 


IV. Prismalic, 
usuallv in 
cruciform twins. 


Imperfect. 


Translucent 
to opaijue. 
Pleochroic. 


B. B. infusible; insoluble. 
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SUPPLEMENTARY 



No. 


Species. 


Composi- 
tion. 


Luster. 


Color. 


Streak. 


H. 


Tenacity. 


Q. 


Z 


Platinum (2). 


Pt. 


Metallic. 


Whitish steel-gray. 


Dark gray. 


4- 
4.5 


.Malleable 
and ductile. 


14- 
22. 


2 


Iridosmine (2). 


Ir,Os. 


Metallic. 


Tin-white to light 

steel-gray. 


Gray. 


6-7. 


Slightly 
malleable. 


19.3- 
21.12 


3 


Tellurium (3). 


Te. 


Metallic. 


Tin-white. 


Gray. 


2- 
2.5 


Somewhat 
brittle. 


6.1- 
6.3 


4 


Hessite (6). 


AgoTe. 


Metallic. 


Between lead-gray 

and steel-gray 

• 


Black. 


2.5- 
3- 


Somewhat 
sectile. 


8.3- 
8.9 


5 


Petzitc (6). 


(Ag,Au)2 
Te. 


Metallic. 


Steel-gray to 

iron-black. 


Black. 


2.5- 
3- 


Slightly 

sectile. 


8.7- 
9. 


6 


Altaite (6). 


PbTe. 


Metallic. 


Yellowish tin-white. 


Gray. 


3- 


SectUe. 


8.15 


7 


Stromeyerite 

(7)- 


(AgCu)2S. 


Metallic. 


Dark steel-gray. 


Black. 


2.5- 
3- 


Brittle. 


6.15- 
6.3 


8 


Metacinnabarite 

(8). 


HgS. 


Metallic. 


Grayish black. 


Black. 


3. 


Britde. 


7.8 


9 


Tiemannite (8). 


HgSe. 


Metallic. 


Steel-gray to 

blackish lead-gray. 


Black. 


2.5 


Brittle. 


8.2 


10 


Covellite (9). 


CuS. 


Submetallic 
to resinous. 


Indigo-blue or darker. 


Dark gray 
to black. 


2. 


Flexible in 
thin leaves. 


4.6 


II 


Greenockite (9). 


CdS. 


Adamantine 
to resinous. 


Yellow, various 

shades. 


Orange to 
brick red. 


3- 
3.5 


Brittle. 


4.9- 
5. 


12 


Stannite (10). 


Cu2FeSn 

S4. 


Metallic. 


Steel-gray to 

iron-black. 


Black. 


4- 


Brittle. 


4.3- 

4-5 


13 


Gersdorffite 

(10). 


NiAsS. 


Metallic. 


Silver-white to 

steel-gray. 


Dark grayish 
black. 


5-5 


Brittle. 


6.2 


14 


Nagyagite (12). 


AuPbFeS. 


Metallic, 
splendent. 


Blackish lead-gray. 


Black. 


I- 
'•5 


Thin laminae 
flexible. 


6.85- 
7.2 


15 


Kermesite (14). 


SbaSiO. 


Adamantine 


Cherry-red. 


Brownish red. 


I- 
'•5 


Sectile. 


4.5- 
4.6 


i6 


Zinkenite (16). 


PbSb2S4. 


Metallic. 


Steel-gray. 


Dark grayish 
black. 


3- 
3-5 


Brittle. 


■ 

5.3- 
5.35 


17 


Berthierite (16). 


FeSbaSi. 


Metallic. 


Dark steel-gray 

to brown. 


Nearly black. 


2-3. 


Brittle. 


4- 
4.3 


i8 


Cosalite (16). 


Pb^BigSfi. 


Metallic. 


Lead-gray to 

steel-gray. 


Black. 


2.5- 
3. 


Brittle. 


6.4- 
6.75 


19 


Freieslebenite 

(16). 


(Pb,Ag2)6 

Sb4Sii. 


Metallic. 


Light steel-gray to 

silver-white. 


Nearly black. 


2- 
2.5 


Rather 

brittle. 


6.2- 

64 


20 


Boulangerite 

(16). 


PbsSbaSe. 


Metallic. 


Bluish lead-gray. 


Nearly black. 


2.5- 
3- 


Brittle. 


r^- 


21 


Polybasite (16). 


AgeSbSe. 


Metallic. 


Iron-black. 


Black. 


2-3. 


Brittle. 


6- 
6.2 


22 


Sylvitc (17). 


KCl. 


Vitreous. 


Colorless, white, 

bluish, etc. 


White. 


2. 


Brittle. 


2. 


23 


Embolite (17). 


Ag(ClBr). 


Resinous. 


Green to yellow. 


Greenish or 
yellowish. 


I- 
1-5 


Sectile or 

waxy. 


tr 


24 


Bromyrite (17V 


AgBr. 


Resinous to 
adamantine. 


Bright yellow to 

greenish. 


Yellow to 

greenish. 


2-3. 


Sectile or 

waxy. 


i-*- 


25 


lodyrite (17). 


Agl. 


Resinous to 
adamantine. 


Yellow to green 

or brown. 


Yellow. 


Soft. 


Sectile and 
flexible. 


5.6- 

5-7 



TABLE. 
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Form. 



Cleavage. 



I. Crystals rare; usually None. 
in grains or nuggets. 

III. Hex. prisms rare; us- 
ually irregular grains. 

III. Usually massive; also 
columnar. 

I. Distorted crystals; also 
massive to compact. 

Massive to compact. 

I. Usually massive ; rare- 
ly in cubes. 

IV. Prismatic crystals; al- 
so massive to compact. 

I. Tetrahedral; also mas- 
sive to compact. 

I. Tetrahedral; common- 
ly massive to compact. 

III. Rarely in hex. crys- 
tals; commonly massive. 

ITT. Ilemimorphic; usual- 
ly massive or incrusting. 

Massive, granular, and 
disseminated grains. 

I. Pyritohedral, also lam- 
ellar and massive. 

IV. Tabular crystals, gen- 
erally foliated, massive. 

V. Usually in tufts of cap- 
illary crystals. 

IV. Usually columnar, fi- 
brous, massive. 

Elongated prisms, also 
fibrous to granular. 

IV. Usually massive some- 
times fibrous, radiated. 

V. Prismatic crystals, ver- 
tically striated. 

Plumose masses, also 
granular and compact. 

IV. Short, six-sided, tab- 
ular prisms. 

I. Cubic crystals; also 
massive. 

I. Usually 
compact. 

I. Crystals rare; in small 
concretions. 

III. Ilemimorphic; also 
massive and lamellar. 



massive or 



Basal, 

perfect 

Prismatic, 
perfect. 

Fracture, 

even. 

Fract. sub- 
conchoidal. 

Fract. sub- 
conchoidal. 

Fract. sub- 
conchoidal. 

Fracture, 
uneven. 

None. Fract. 
conchoidal. 

Basal, 

perfect. 

Distinct. 
Conchoidal. 

Cubic, 
indistinct 

Cubic, rather 
perfect. 

Brachypina 
coid, perfect. 

Pinacoidal, 
perfect. 

Fracture, 
uneven. 

longitudi- 
nal, indist. 

Fracture, 
uneven. 

Prismatic, 
imperfect. 

Fracture, 
uneven. 

Basal, 

imperfect. 

Cubic, 

perfect 

Fracture, 
uneven. 

Fracture, 
uneven. 



Basal, 



Other 
Properties. 

Opaque. Often 
magnetic. 

Opaque. 

Opaque. 

Opaque. 

Opaque. Often 
tarnishes. 

Opaque. Tar. 
to bronze-yel. 

Opaque. 
Opaque. 

Opaque. 

Opaque. 

Transparent 
to opaque. 

Opaque. 
Bluish tarnish. 

Opaque. 
Opaque. 

Translucent 
to opaque. 

Opaque. 

Opaque. 
Famishes. 

Opaque. 

Opaque. 

Opaque. Tar- 
nishes yellow. 

Cherry-red by 
iransm'd light. 

Transparent 
to translucent. 

Transparent 
to translucent. 

Transparent 
to translucent. 

Translucent. 



Confirmatory Chemical Tests. 



perfect. 



B. B. infusible; soluble only in hot aqua regia. 

B. B. infusible; insoluble. 

B. B. on charcoal fuses easily and volatilizes, giving white 
coating; white sublimate in open tube. 

B. B. on charcoal fu.ses easily to a black globule; globule 
of silver with soda. 

Like hessite; but yields globule containing both gold an 
silver. 

B. B. on charcoal fuses easily and volatilizes, giving me- 
tallic and yellow coatings; white sublimate in open lube. 

B. B. fuses easily, on charcoal, to a semi-malleable glob- 
ule; reactions for sulphur, soluble in HNOs- 

B. B. volatile ; with soda in closed tube yields sublimate of 
mercury. 

B. B. on charcoal,volatilizes, giving a lustrous metallic coat- 
ing; in closed tube decrepitates, forming black sublimate. 

B. B. on charcoal burns with a blue flame, and fuses to a 
globule; sulphur subhmate in closed tube. 

B. B. infusible; reddish brown coating on charcoal; sul- 
phurous fumes, soluble in HCl, evolving H2S. 

B. B. fuses and gives coating of Sn02 on charcoal; de- 
crepitates; sulphur fumes. 

B. B. decrepitates and fuses to a globule, evolving sulphu 
rous and arsenical fumes; white sublimate in open tube. 

B. B. on charcoal fuses and forms yellow and white coat- 
ings; gray and white sublimates in open tube. 

B. B. fuses easily; white fumes and coating on charcoal; 
white sublimate in tube. 

B. B. decrepitates, fuses and volatilizes, forming yellow 
and white coatings and sublimates. 

B. B. on charcoal, fuses, white coating and fumes; mag- 
netic residue; white sublimate in open tube. 

B. B. fuses easily, giving sulphur fumes and yellow coating 
on charcoal. 

B. B. fuses easily, giving yellow and white coatings and sul- 
phur fumes; white sublimate in open tube. 

B. B. decrepitates, fuses and volatilizes, forming yellow 
and white coatings and sublimates. 

B. B. fuses with spirting, giving white coating and subli- 
mate. 

B. B. fuses; violet flame; reactions for chlorine; very sol- 
uble in water. 

B. B. fuses and gives globule of Ag. ; yields brown bromine 
vapors when fused with HKSO4 in closed tube. 

Like embolite, but no reactions for chlorine. 

B.(B. fuses and gives globule of Ag.; yields violet iodine va- 
pors when fused with HKSO4 ^^ closed tube. 



SUPPLEMENTARY 



^ 


Specici. 


Campo^UoD. 


!..„.„. 


C..,r. 


S.re.k. 


H. 


Tenacity. 





36 


Musicot (21). 


I-bO. 


Dull. 


\-ellow. 


Lighter 

yellow 


^■ 


Eulhy. 


F 


27 


Gahnite (23). 


ZnAl,0.. 


Vitreous. 


Dark green to 

black. 


Grayish. 


i'- 


Brittle. 


u 


39 


t^3)- 
Minium (23). 


Mn,04. 
PiisO.. 


Dull. 


brownish black, 

Erick-ted with 

yellow 


Chealnut- 

Orange- 

yellow. 


5- 

$■5 

2-3- 


Brittle. 
Earthy. 


4.6 


30 
J' 


Octabedrite 

(^7) 
Bauijte (jo). 


TiO„ 
AljOs+ 


to metallic 
Dull. 


Bcown to black. 

Whitish to red, 
yellow or brown 


Like color. 


r 


Britde. 

Brittle to 
earthy 


3^ 
4-15 

z-5 


32 


Araenolile (J2n) 


A.^. 


Vitreous 

or silky 


White. 


White. 


■■5 


Brillle. 


3-7 


33 
34 
35 


SenarmoDlile 

Sdbiconile 


ShaO,. 


Resinous. 

Adamantine 
to peaily 
Pearly to 

eailhy 


Colorless to gray. 

White to red, 

gray or brown 
Pale yellow to 

white 


White. 
White. 
White. 


^■5 

3- 
*- 

5-5 


Brittle. 
Brittle. 
Brillle. 


5.2- 
5-3 
5-5 

5-3 


36 


PolycFMc (35)- 


Complex 
niobate, etc 


Vitieoua 
to resitiouB 


Black. 


iitcvto. 


5-6. 


Brillle. 


5- 


37 


Xenotiinc (37») 


ypoi. 


KaitiQUi lo 


Brown, to red, 
yellow, while, etc. 


Pale brown, 
yellowish, etc. 


4-5- 


Brittle. 


4^5- 

4.55 


38 


Triphylite(37a) 


LiCFeMn) 


Vitreous 


Greenish crayiWu- 
ish, yellow, brown. 


White. 


4.S- 
5- 


Brittle. 


3.4- 
3-55 


39 
40 


BeryUonite 

(37») 
Hcfderite (37a) 


NaBePO*. 
CCaK)BeP04. 


Vitreous, 

brilliant. 
Vitreous. 


Colorless, to while. 

Yellowish and 
greenish _while. 


White, 
White. 


5- 


Brittle. 
Brittle. 


2.8 
3. 


4. 


TripUte (371). 


(FeMn)F-l- 
(l'eMn)I'O, 


Re»nom. 


Brown lo black. 


Yellowish gray 


5'5 


Brillle. 


ir 


4a 


Amblygonite 

(37a) 


UCA1F)P04. 


Vitreous 
topeaof 


White to nearly 


White. 


6, 


Brittle, 


3- 
3.1 


43 


OUvenite (37a), 


CiuA!j084- 
Cu(OH), 




Green lo black 


Olive-green 
to lirown. 


3. 


Brittle. 


4-1- 
44 


44 
45 


DescloizilE 

(370 
Dufrenite (37a) 


(PljZnJiPjOB 

(Oil,) 
FeP04+ 
FKOH), 


Greasy. 
Silky, weak. 


Red lo btown 

and black 
Green, alteinng to 
yellow and brown. 


Orange to red 
ond gray. 
Green. 


3-5 

3-5- 
4- 


Brittle. 
Brittle. 


If 

3-2- 
3-4 


46 


Etytlirite (38). 


^n%.o 


Pearly to 


Red, sometimes 
gray. 


Paler ted. 


'-5- 


Seclilc. 


3.9S 


47 


Scorodile (38). 


FcAbO, 

+2H,0 


Vitreous. 


Green to brown. 


White. 


3-S- 

4- 


Brillle. 


3-1- 
3.3 


48 


Torbcmite {39) 


(CutJ),PsO, 
+S1U0 


Pearly. 


Green. 


Paler green. 


2- 
2-5 


Laroime 

brillle 


it 


49 


Autmiite (39)- 


{CaU),p509 


Pearly. 


Yellow. 


Paler yellow. 


2-5 


brittle 


3- 

3-1 


SO 


Suasexlte (40). 


HCMcMb) 
BO, 


Silky to 

pettily 


While, to pinkish 
or yellowish. 


White. 


3- 


HeitiWe. 


3-4 
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Form. 



, scaly cryslal- 
jarthy. 

ledronSy also do- 
rons and cub«s. 

:tahedrons, also 
: massive. 

lent. 

11 octahedrons. 

lous, pisolitic and 

lary crystals, also 
lal and earthy. 

ledrons, also gran- 
1 in crusts. 

>matic crystals; al- 
llar, columnar, etc. 

:t, also incrusting 
verulent. 

Uals,prismatic and 

matic and pyram- 
stals, like zircon. 

stals rare, coarse, 
; usually massive. 

stals striated and 
:(*mplex. 

)rt, prismatic crys- 

ays massive. 

ge, coarse crystals, 
ssive. 

.malic, acicular,al- 
ular, tibrous, etc. 

all, prismatic and 
dso massive. 



Cleavage. 



Other 
Properties. 



None. 

Octahedral, 
indistinct. 

Basal, nearly 
perfect. 

Earthy. 

None. 

None. 

Cubic and 
pyramidal. 

Octahedral, 
in traces. 

Prismatic, 
perfect. 

None. 

Fracture 
conchoidal. 

Prismatic, 
perfect. 

Perfect. 

Basal, 

perfect. 

Prismatic, 
interrupted. 

Rectangu 



Opaque. 

Translucent 
to opaque. 

Opaque. 

Opaque. 

Transparent 
to opaque. 

Opaque. 

Astringent 

taste. 

Transparent 
to translucent. 

Translucent. 

Translucent 
to opaque. 

Opaque. 

Opaque, 

Pleochroic. 

Transparent. 

Translucent. 

Opaque. 



Basal, 

perfect. 

Fracture, 
conchoidal. 

None. 



lar. Pleochroic. 
Translucent. 



>tals rare ; small ; Indistinct, 
massive ur fibrous.] 

tals prismatic, also Pinacoidal, 
r, or incrusting. 



Translucent 
to opaque. 

Transparent 
to opaque. 

Opaque. 
Pleochroic. 



I'ransparent 
to opacjue 

I'ranslucent. 



]>erfect 

raiiiidal crystals; Imperfect, 
'thy, amorj)h(»us. | 

dl, square, tabular iiasal, I'ransparent 

, often very thin. perfect. l^, opacjue 

all, square, tabular liasal. Transparent 

; also foliated. perfect. ,^j translucent 

i seams or veins. !• ibrous. Translucent. 



Confirmatory Chemical Teats. 



B. B. fuses readily to a yellowish glass; yields metallic 
lead with soda on charcoal. 

B. B. infusible; zinc oxide coating with borax and soda 
on charcoal. 

B. B. infusible; amethystine bead with borax, evolves 
chlorine with HCl. 

B. B. on charcoal in R. F. yields globules of metallic lead 
B. B. infusible; insoluble. 



B. B. infusible; water in closed tube; blue color with co- 
balt solution. 

B. B. on charcoal, volatilizes, forming white fumes and 
coating; white sublimate in tubes. 

B. B. on charcoal, fuses easily; white coating and subli- 
mate; soluble in MCI. 

B. B. on charcoal, fuses easily; white coating and subli- 
mate; soluble in HCl. 

B. B. fuses with difficulty; white coating on charcoal and 
water in closed tube. 

B. B. infusible; decrepitates; yellow bead with borax; 
decomposed by H2SO4. 

B. B. infusible; insoluble; bluish green flame after moist- 
ening with H2SO4. 

B. B. fuses (1.5); purplish red flame with H2SO4; de- 
crepitates; soluble in HCl. 

B. B. decrepitates and fuses (3) to a clouded glass, col- 
oring flame deep yellow. 

B. B. phosphoresces; fuses with difficulty; blue color 
with cobalt solution; soluble. 

B. B. fuses (1.5) to a black magnetic globule; reactions 
for Fe, Mn, and P; evolves HF with H2SO4. 

B. B. fuses (2) with intumescence; yellowish red flame; 
green flame with H2SO4; water in tube. 

B. B. fuses (2); bluish green flame; water in closed tube ; 
metallic copper with soda on charcoal. 

B. B. fuses, and yields metallic lead on charcoal; wate^ 
in closed tube. 

B. B. fuses (1.5); water in closed tube; reactions for 
iron; soluble in HCl. 

B. B. fuses (2); water in closed tube; rose-red solution 
with IKl. 

B. B. fuses easily, coloring flame blue; water in closed 
tube; soluble in HCl. 

B. B. fuses (2.5) and colors flame green; water in closed 
tube; cupper with soda on charcoal. 

B. B. fuses (2.5) ; water in closed tube. 

B. B. fuses (2); intense yellowish green flame; water in 
closed tube; reactions for Mn. 
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SUPPLEMENTARY 



No. 


Species. 


Composition. 


Luster. 


Color. 


Streak. 


H. 


Tenacity. 


Q 


5' 


Boracite (40). 


MgyClaBie 

Oao. 


Vitreous to 
adamantine. 


White to gray, 
yellow, green. 


White. 


7. 


Brittle. 


2.9- 
3. 


52 


Howlite (40). 


HfiCaaBgSi 

Oh. 


Subvitreous, 
glimmering. 


White. 


White. 


3-5 


Earthy. 


2.6 


53 
54 
55 


Colemanite(4o). 
Uraninite (40). 
Gummite (40). 


CaaBeOii 

-f5H20. 

Complex 

uranate. 

Complex 

uranate. 


Vitreous to 
adamantine. 

Submetallic 
to greasy. 

Greasy. 


Colorless or white. 

Gray, green, 
brown to black. 

Orange to 

reddish brown. 


White. 

Brownish 
black to 
olive-green. 

Yellow. 


4- 
4-5 

5-5 

2.5- 
3. 


Brittle. 
Brittle. 
Brittle. 


2.4 

64- 
9.7 

3.9- 
4.2 


56 


Thenardite(42). 


Na2S04. 


Vitreous. 


White to 

brownish. 


White. 


2-3. 


Brittle. 


2.7 


57 


Glauberite (42). 


Na2S04 

+CaS04. 


Vitreous. 


Pale yellow 

or gray. 


White. 


2.5- 
3- 


Brittle. 


2*85 


58 


Brocbantite 

(42). 


CUSO4 
-f3Cu(OH)2. 


Vitreous. 


Emerald-green, 
blackish green. 


Paler green. 


3.5- 
4. 


Brittle. 


3.9 


59 


Linarite (42). 


(PbCu)2S04 
(OH)2. 


Vitreous. 


Deep azure blue. 


Pale blue. 


2.5 


Brittle. 


5.3- 
5-45 


60 


Mirabilite (43). 


Na2S044- 

10H2O. 


Vitreous. 


White. 


White. 


1.5- 
2. 


Brittle. 


1-5 


61 


Epsomite (43). 


MgS044- 

7H2O. 


Vitreous to 
earthy. 


White. 


White. 


2- 
2.5 


Brittle. 


1-75 


62 


Melanterite(44). 


FeS04-f 

7H2O. 


Vitreous. 


Green to white. 


White. 


2. 


Brittle. 


1.9 


63 


Chalcanthite 

(44). 


CuS04-f 

5H2O. 


Vitreous. 


Blue to greenish. 


White. 


2.5 


Brittle. 


2.1- 
2.3 


64 


Alunogen (44) . 


Al2(S04)84- 

I8H20. 


Vitreous to 
silky. 


White. 


White. 


^•5- 
2. 


Brittle. 


1.6- 
1.8 


65 


Alunite (44). 


K2Al6S4022-f 
6H2O. 


Vitreous to 
pearly. 


White. 


White. 


3.5- 
4. 


Brittle. 


2.6- 
2.7 


66 


Aurichalcite 

(47)- 


(ZnCu)6C08 

30H2. 


Pearly. 


Green to sky-blue. 

a 


Greenish or 

bluish. 


2. 


Brittle. 


3-55- 
3.65 


67 


Hydrozincite 

(47)- 


ZnCosH- 
2Zn(OH2). 


Dull. 


White, to grayish 
or yellowish. 


White. 


2- 

2.5 


Brittle to 

earthy. 


3.6- 
3.8 


68 


Gay-Lussite 

(47). 


CaC084-Na2 
C08-f5H20. 


Vitreous. 


White. 


White. 


2-3. 


Very brittle. 


1-95 


69 


Trona (47). 


Na2C08,HNa 
CO3+2H2O. 


Vitreous. 


Gray. 


White. 


2-5- 
3. 


Brittle. 


2.1 


70 


Hydromagne- 

site (47). 


3MgC08,Mg 
(01i)2,3H20. 


Vitreous to 
silky. 


White. 


White. 


3-5 


Brittle. 


2.15- 
2.2 


71 


Zaratite (47). 


NiC08,2Ni 
(OH)2,4H20. 


Vitreous. 


Emerald-green. 


Paler green. 


3- 
3-25 


Brittle. 


2.6- 
2.7 


72 


Bismutite (47). 


BigOs-fCO 

-I-H2O. 


Vitreous to 
dull. 


W^hite to green. 


White to 
greenish gray. 


4- 
4.5 


Brittle to 

earthy. 


6.9 


73 


Petalite C47a). 


LiAl(Si205)2. 


Vitreous. 


Colorless, white, 
gray, etc. 


White. 


6- 

6.5 . 


Brittle. 


24- 
2.45 


74Andesite (48). ] 

1 


N^agCaAlaSig 

o<,. 


Vitreous to 
pearly. 


White, gray, etc. 


White. 


5-6. 


Brittle. 


2.7 


75- 


Anorthite (48). ( 


"aAl2Si20. 


Vitreous. 


White, gray, etc. 


White. ( 

1 


6- 
6.5 


Brittle. 


2.75 



TABLE. 
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Form. 



I. Tetrahedral, also cubes, 
octahedrons, etc. 

IV. Small, imbedded nod- 
ules. 

V. Short, prismatic crys- 
tals, also massive. 

I. Crystals rare; usually 
massive or botryoidal. 

Amorphous, looks like 
gum. 

I V . Pyramidal crystals ; 
also tabular. 

V. Tabular crystals. 

IV. Prismatic or acicular, 
also massive. 

V. Prismatic or tabular 
crystals. 

V. Usually in efflorescent 
crusts. 

IV. Prismatic also botry- 
oidal and hbrous. 

V. Usually fibrous or stal- 
actitic, also massive. 

V. Also massive, stalac- 
titic, etc. 

V. Usually fibrous masses 
or crusts. 

III. Rhombohedral, also 
massive or fibrous. 

V. Acicular, also colum 
nar, plumose, granular. 

Massive, fibrous, earthy, 
compact, pisolitic, etc. 

V. Elongated and flat- 
tened crystals. 

V. Crystals, also often fi- 
brous or columnar. 

V. Small, acicular crystals, 
also amorphous. 

Incrusting; als^j massive 
or compact. 

Incrusting or earthy; 
amorphous. 

V. Crystals rare, usually 
massive or foliated. 

V I . Crystals rare ; usually 
massive. 

VI. Usually massive. 



Cleavage. 



Fracture 
conchoidal. 

Fracture 

even. 

Pinacoidal, 
perfect. 

Fracture 
conchoidal. 

None. 

Basal, 

distinct. 

Basal, 

perfect. 

Pinacoidal, 
perfect. 

Pinacoidal, 
perfect. 

Pinacoidal, 
perfect. 

Pinacoidal, 
perfect. 

Basal, 

perfect. 

Fracture 
conchoidal. 

Fibrous. 



BasaJ, 

distinct. 

None. 



Earthy. 

Prismatic, 
perfect 

Pinacoidal, 
perfect, 

None. 

None. 

Earthy. 

Basal, 

perfect. 

I^al and 
pin. perfect. 

Basal and 
pin. perfect. 



Other 
Properties. 



Translucent. 
Pyroelectric. 

Sub- 

translucent. 

Transparent 
to translucent 

Opaque, 
Opaque. 



Transparent 
to translucent. 

Transparent 
to translucent. 

I'ransparent 
to translucent. 

Translucent. 



Transp. etc. 
Saline taste. 

Translucent. 
Bitter, saline. 

Translucent. 
Astringent. 

Translucent. 
Taste metallic. 

Translucent. 
Alum taste. 

Transparent 
to opaque. 

Translucent. 

Opaque. 

Translucent. 

Translucent. 

Translucent 
to opaque. 

Transparent 
to translucent. 

Opaque. 

Transparent 
to translucent 

Opaque. 
Translucent. 



Confirmato Chemical Tests. 



B. B. fuses (2) with intumescence, coloring flame green; 
pink color with cobalt solution. 

B. B. fuses easily, coloring flame green ; water in closed 
tube. 

B. B. decrepitates, exfoliates, fuses imperfectly, coloring 
flame yellowish green; water in closed tube. 

B. B. infusible; gives coating of lead oxide with soda on 
charcoal. 

B. B. infusible; much water in closed tube. 

B. B. fuses easily, coloring flame deep yellow; soluble in 
water. 

B. 6. decrepitates and fuses (1.5)) coloring flame intensely 
yellow; soluble in HCl. 

B. B. fuses; yields metallic copper on charcoal; water in 
closed tube. 

B. B. fuses easily, yielding metallic copper in R. F. ; water 
in closed tube. 

B. B. fuses easily, giving an intense yellow color to the 
flame; water in closed tube; soluble in water. 

B. B. fuses in water ofcrystallizarion to an infusible mass; 
water in tube; soluble in water ; pink color with Co. sol. 

B. B. becomes red, then black and magnetic; very solu- 
ble in water; yields water in closed tube. 

B. B. yields copper with soda on charcoal; water in 
closed tube; soluble in water. 

B. B. water in closed tube; blue color with cobalt solu- 
tion; soluble in water. 

B. B. decrepitates; infusible; water in closed tube; blue 
color with cobalt solution. 

B. B. infusible; blackens and colors flame deep green; 
yields water; effervesces in HCl. 

B. B. infusible; water in closed tube; effervesces with 
HCl. 

B. B. fuses easily, coloring flame intensely yellow; effer- 
vesces in HCl. 

B. B. fusible, coloring flame intensely yellow; yields 
water; effervesces. 

B. B. infusible; water in closed tube; effervesces in hot 
HCl. 

B. B. infusible; water in closed tube; effervesces readily 
in HCl. 

B. B. decrepitates, fuses readily; yellow coating on char- 
coal; water in tube. 

B. B. infusible; purplish red flame (lithia); insoluble. 



B. B. fuses in thin splinters. 

B. B. fuses at 5 to a colorless glass; usually insoluble. 
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SUPPLEMENTARY 



No. 


Species. 


Composition. 


Luster. 


Color. 


Streak. 


H. 


Tenacity. 


Q. 


76 


Microcline (48). 


KAlSiaOg. 


Vitreous. 


White, red, green. 


White. 


6- 
6.5 

6- 
6.5 


Brittle. 


2.55 


77 


Acmite (50). 


NaFeSiaOe. 


Vitreous. 


Brownish, reddish 
brown, green. 


Pale yellowish 
gray. 


Brittle. 


3.5- 
3.5s 


78 


Babingtonite 

(50). 


(CaFeMn) 

SiOs. 


Vitreous. 


Dark greenish 

black. 


Greenish gray. 


I:'' 


Brittle. 


3-35 


79 


Anthophyllite 

(50. 


(MgFe)Si08. 


Vitreous. 


Brown to gray 

and green. 


White to gray. 


5-5- 
6. 


Brittle to 
flexible. 


3.1- 
3.2 


80 


Glaucophane 

(50. 


NaAlSijOe-f 
(MgVe)Si08. 


Vitreous to 
pearly. 


Blue to black 

and gray. 


Grayish blue. 


6- 
6.5 


Brittle. 


3.1 


81 


Crocidolite (51). 


NaFeSi^Oe-f 
FeSiOa. 


Silky to 

dull. 


lAvender-blue 
or leek-green. 


Like color. 


4. 


Flexible to 
brittle. 


3.2- 
3.3 


82 


Arfvedsonite 

(51)- 


(NaCaFeAl) 
SiOa. 


Vitreous. 


Pure black and 

deep green. 


Bluish gray. 


6. 


Brittle. 


3.45 


83 


lolite (52a). 


(HMgFeAl) 
SiOa. 


Vitreous. 


Light, dark and 
smoky blue. 


Gray. 


7- 
7.5 


Brittle. 


2.6- 
2.65 


84 


Cancrinite (53). 


(HNaCaAl)2 
Si04. 


Vitreous to 
greasy. 


White, yellow, 
green, blue, etc. 


White. 


5-6. 


Brittle. 


24- 
2.5 


85 


Phenacite (57). 


Be2Si04. 


Vitreous. 


Colorless to red, 
yellow, I)rown. 


White. 


7.5- 
8. 


Brittle. 


3. 


86 


Danburite (60). 


CaBaSigOs. 


Vitreous to 
greasy. 


Colorless to wine, 
yellow and brown. 


White. 


7- 
7.25 


Brittle. 


3. 


87 


Gadolinite (61). 


BeaFeYaSig 

Oio. 


Vitreous to 
greasy. 


Black, greenish 
black to brown. 


Greenish gray. 


6.5- 
7. 


Brittle. 


4- 
4.5 


88 


Axinite (63). 


Complex 

silicate. 


Vitreous, 
eminent. 


Brown, blue, 
gray, yellow, etc. 


White. 


6.5- 
7. 


Brittle. 


3'S 


89 


Ilvaitc (65). 


HCaFegSiaOfi. 


Submetallic. 


Iron- black. 


Black. 


r 


Brittle. 
> 


4- 
4.05 


90 


Haitnotome 

(70). 


H2(K2Ba)Al8 
Si60i6-f-4H20 


Vitreous. 


White to red, 
yellow, brown. 


White. 


4.5 


Brittle. 


244- 
2.5 


91 


Scolecite (73). 


CaAlaSiaOio-f- 
3H2O. 


Vitreous or 
silky. 


White. 


White. 


5- 
5.5 


Brittle. 


2.15- 
24 


92 


Mesolite (73). 


Near scolecite. 


Vitreous or 
silky. 


White, to 

yellowish. 


White. 


5. 


Brittle. 


2.2- 
2.4 


93 


Corundophilite 

(77). 


MgiiAlsSieOas 
H-ioHgO. 


Pearly. 


Green. 


White. 


2.5 


Flexible, 

sectile. 


2.9 


94 


Stilpnomelane 

(77). 


Complex 

silicate. 


Pearly to 
submetallic. 


Black to orange. 


Gray. 


3.4 


flexible. 


2.8- 
3. 


95 


Jefferisite (75). 


A hydrated 

mica. 


Pearly. 


Yellowish brown. 


White. 


1-5 


Flexible, 

sectile. 


2.3 


96 


AUophane (79). 


Al2Si05+ 

5H2O. 


Vitreous to 
waxy. 


Pale sky-blue to 
colorless. 


W^hite. 


3- 


Very brittle. 


1.85- 
1.9 


97 


Chloropal (80). 


H6Fe2Si30i2 
-1-2 H2O. 


Dull or 

opaline. 


Greenish yellow 
to green. 


Like color. 

i 


2.5- 
♦•5 


Brittle to 

earthy. 


1.7- 
2.1 


98 


Dysanalyte(82). 


Titano-niobate 
of Ca,Fe. 


Submetallic. 


Iron-black. 


Grayish. 


5-6. 


Brittle. 


4.13 


99 


Ozocerite (S^). ' 


Hydrocarbon. 


Waxy. 


White to yellow 
and dark brown. 


Like color. 


Very 
soft. 


Waxy. i 


0.85- 
3.90 


ICX) 


Albertite (84). 


Hydrocarbon. 


Pitch-like, 
brilliant. 


Jet-black. 


Like color. 


1-2. 


Brittle. 


I.I 



TABLE. 
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Form. 



Cleavag^e. 



VI. Crystals like ortho- 
clase; also massive. 

V. Striated,prismatic crys- 
tals, acutely terminated. 

VI. Small crystals, like 
hornblende. 

IV. Prismatic habit, usu- 
ally lamellar or fibrous. 

V. Thin, prismatic crys- 
tals, columnar, fibrous. 

Fibrous,asbestus-like,also 
massive. 

V. Slender prisms, often 
tabular. 

IV. Twin crystals, also 
massive, compact. 

III. Prismatic crystals 
rare, usually massive. 

III. Rhombohedral, short 
crystals. 

IV. Prismatic crystals. 

V. Crystals rough, pris- 
matic, also massive. 

VI. Crystals broad and 
sharp-edged; massive. 

IV. Prismatic, striated, 
columnar, or compact. 

V. Cruciform, penetra- 
tion twin crystals. 

V. Acicular to fibrous, 
divergent or radiate. 

V. and VI. Acicular to 
fibrous, radiate. 

V. Micaceous, six-sided, 
tal)ular crystals. 

Foliated plates or velvety 
coatings. 

Micaceous, broad, crys- 
talline plates. 

Am(>q)hous, incrusting 
mammillary. 

Compact, massive or 
earthy. 

I. Cubic crystals. 
Amorphous. 
Amorphous, like asphalt 



Basal and 
pin. perfect. 



Prismatic, 
distinct. 

Prismatic, 
perfect. 

Prismatic, 
perfect. 

Prismatic, 
perfect. 

Prismatic, 
perfect. 

Prismatic, 
perfect. 

Pinacoidal, 
distinct. 



Other 
Properties. 



Prismatic, 
perfect. 

Prismatic, 
distinct. 

Fracture 
uneven. 

Fracture 
conchoidal. 

Distinct. 
Conchoidal. 

Distinct. 
Even. 



Confirmatory Chemical Tests. 



Transparent 
to translucent. 

Opaque. 
Pleochroic. 

Opaque. 
Pleochroic. 

Transparent 
to opaque. 

Translucent. 
Pleochroic. 

Opaque. 
Pleochroic. 

Opaque, 
Pleochroic. 

Translucent. 
Pleochroic. 

Transparent 
to translucent. 

Transparent 
to opaque. 

Transparent 
to translucent. 

Translucent. 
Pleochroic. 

Pleochroic. 
Pyroelectric. 

Opaque. 



Pinacoidal 
and basal. 

Prismatic, 
perfect. 

Prismatic, 
perfect. 

Basal, 

eminent. 

Perfect. 

Basal, 

perfect. 

Conchoidal, 
to eai^thy 

Conchoidal, 
to earthy. 

Cubic. 

None. 

Fracture 
conchoidal. 



Translucent. 

Transp. etc. 
Pyroelectric. 

Transparent 
to opaque, 

Transparent 
to opaque 

Translucent. 
Translucent. 
Translucent. 



Opaque. 
Meagre feel. 

Opaque. 



Translucent. 
Greasy feel. 

Opaque. 



B. B. fuses at 5 ; not affected by acids. 

B. B. fuses at 2 to a lustrous black magnetic globule. 

B. B. fuses at 2.7 to a black, magnetic globule; not af* 
fected by acids. 

B. B. fuses with difficulty to a black magnetic enamel; 
not affected by acids. 



B. B. colors flame yellow and fuses easily with intumes- 
cence to a black magnetic mass. 

B. B. colors flame yellow and fuses at 2 with intumescence 
to a black magnetic mass. 

B. B. infusible; partially decomposed by acids. 

B. B. fuses (2) with intumescence; water in closed tube* 
effervesces and gelatinizes with HCl. 

B. B. infusible ; dull blue with cobalt solution. 

B. B. fuses (3.5) to a colorless glass, coloring O. F. 
green. 

B. B. infusible, but swells up and often glows; gelatinizes 
with HCl. 

B. B. fuses readily with intumescence to a greenish, black 
glass; insoluble. 

B. B. fuses quietly at 2.5 to a black, magnetic beac* ; gel- 
atinizes with HCl. 

B. B. whitens and fuses at 3.5 ; decomposed by HCl with- 
out gelatinizing; water in tube. 

B. B. intumesces and fuses at 2; gelatinizes with HQ; 
water in tube. 

B. B. intumesces and fuses easily : gelatinizes with HCl; 
water in closed tube. 

B. B. infusible; water in closed tube. 

B. B. fuses easily to a black, shining, magnetic globule; 
much water in tube. 

B. B. intumesces remarkably and fuses; water in closed 
tube. 

B. B. crumbles but is infusible; blue with cobalt solution; 
yields water; gelatinizes with HCl. 

B. B. infusible; becomes black and magnetic; water in 
closed tube. 

B. B. infusible; decomposed by H2SO4. 
B. B. fuses and burns. 



B. B. fuses and burns. 



SYNOPSIS OF THE CLASSIFICATION OF MINERALS. 

SUFJKINGDOM OF ELEMENTS. 

Class of Metals. 

1. Gold Group. — Gold, silver. 

2. Iron Group, — Copper, iron, mercury, platinum, iridos- 

mine. 

Class of Metalloids. 

3. Arsenic Group. — Bismuth, antimony, arsenic, tellurium. 
\, Sulphur Group. — Sulphur. 

5. Carbon-Silicon Group. — Diamond, graphite. 

SUBKINGDOM OF BiNARY COMPOUNDS. 

Class of Sulphides, Sulpharsenides, Arsenides, etc. 

GOLD, IRON AND TIN SUBCLASS. 

Pro to or Galena Group. 

6. Galena Family. — Galenite, bornite, argentite, hessite, 

petzite, altaite. 

7. Chalcocite Family. — Chalcocite, stromeyerite. 

8. Blende Family. — Sphalerite, alabandite, pentlandite, met- 

acinnabarite, tiemannite. 

9. Pyrrhotite Family, — Cinnabar, millerite, pyrrhotite, nic- 

colite, polydymite, covellite, greenockite. 
Deuto or Pyriie Group. 

10. Pyrite Family. — Pyrite, chalcopyrite, smaltite, cobalt- 

ite, linnaeite, sperrylite, stannite, gersdorffite. 

11. Marcasite Family. — Marcasite, arsenopyrite, lollingite. 

12. Sylvanite Family. — Sylvanite, nagyagite. 

ARSENIC AND SULPHUR SUBCLASS. 

13. Realgar Family. — Realgar. 

14. Orpiment Family, — Orpiment, stibnite, bismuthinite, 

tetradymite, kermesite. 

15. Molybdenite Family, — Molybdenite. 

SULPHARSENITES, SULPHANTIMONri'ES, ETC. 

16. Stephanite, tetrahedrite, pyrargyrite, proustite, enargite, 

bournonite, zinkenite, berthierite, cosalite, jamesonite, 
boulangerite, polybasite. 

Class of Chlorides, Bromides, Iodides, and Fluorides. 

GOLD, IRON AND TIN SUBCLASS. 

A nhydrous Division . 

17. Halite Family. — Halite, sylvite, cerargyrite, embolite, 

bromyrite, iodyrite. 

18. Fluorite Family. — Fluorite, cryolite. 
Oxychloride Division. 

19. Atacamite Family. — Atacamite. 
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Class of Oxides. 

GOLD, IRON AND TIN SUBCLASS. 

Anhydrous Division, 
Protoxide Group, 

20. Cuprite Family, — Cuprite. 

21. Zincite Family, — Water, zincite, massicot. 

22. Melaconite Family. — Melaconite. 
Protoxide and Sesquioxide Group. 

23. Spinel Family, — Spinel, magnetite, franklinite, chromite. 

gahnite, hausmannite, braunite, minium 

24. Chrysoberyl Family, — Chrysoberyl. 
Sesquioxide Group. 

25. Corundum Family, — Corundum, hematite, menaccanite 
Deutoxide Group, 

26. Rutile Family. — Cassiterite, rutile, zircon, polianite. 

27. Brookite Family. — Brookite, pyrolusite, octahedrite. 
Hydrous Division, 

28. Turgite Family. — Turgite. 

29. Diaspore Family. — Diaspore, gothite, manganite. 

30. Limonite Family, — Limonite, bauxite. 

31. Brucite Family. — Brucite, gibbsite. 

32. Psilomelane Family. — Psilomelane, wad. 

ARSENIC AND SULPHUR SUBCLASS. 

32a. Arsenolite, senarmontite, valentinite, stibiconite. 

CARBON- SILICON SUBCLASS. 

12^, Anhydrous Division, — Quartz. 

34. Hydrous Division, — Opal. 

SUBKINGDOM OF TERNARY COMPOUNDS. 

Class of Tantalates and Columbates. 

35. Columbite Family, — Columbite-tantalite, samarskite, 

poly erase. 

Class of Phosphates, Arsenates, etc. 

Anhydrous Division, 

36. Monaziie Family, — Monazite. 

37. Apatite Family, — Apatite, pyromorphite, mimetite, van 

adinite. 

37a. Xenotime, triphylite, beryllonite, herderite, triplite, am 
blygonite, olivenite, descloizite, dufrenite. 

Hydrous Division. 

T^?>, Vivianite Family, — Vivianite, erythrite, scorodite. 

39. IVavellite Family, — Wavellite, lazulite, turquois, autun 

ite, torbernite. 
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Class of Borates and Uranates. 

40. Borax, ulexite, sussexite, boracite, howlite, colemanite, 
uraninite, gummite. 

Class of Tungstates and Molybdates. 

41. Wolframite, wulfenite, scheelite. 

Class of Sulphates, Chromates, etc. 

Anhydrous Division, 

42. Barite Family, — Barite, celestite, anhydrite, anglesite. — 

Thenardite, glauberite. — Brochantite, 
linarite. 

Hydrous Division, 

43. Gypsum Family, — Gypsum, mirabilite. — Epsomite. — 

Melanterite, chalcanthite. 

44. Alum Family, — Kalinite, alunogen. — Alunite. 

Class of Carbonates. 

Anhydrous Division, 

45. Calcite Family, — Calcite, dolomite, magnesite, siderit.e, 

rhodochrosite, smithsonite. 

46. Aragonite Family, — Aragonite, witherite, strontianite, 

cerussite. 

Hydrous Division, 

47. Malachite Family, — Malachite, azurite, aurichalcite, 

hydrozincite, gay-lussite, trona, hydro- 
magnesite, zaratite, bismutite. 

Class of Silicates. 

Anhydrous Division, 
Poly silicate Group, 

47a. Petalite Family. — Petal ite. 

48. Feldspar Family. — Orthoclase, microcline, albite, oligo- 

clase, andesite, labradorite, obsidian. 

Metasilicate Group. 

49. Leucite Family. — Leucite. 

50. Pyroxene Family. — Enstatite, hypersthene, pyroxene, 

spodumene, jadeite, wollastonite, 
pectolite, rhodonite, acmite, bab- 
ingtonite. 

51. A mphibole Family, — Amphibole, anthophyllite, crocid- 

olite, arfvedsonite, glaucophane. 

52. Beryl Family. — Beryl. 
52a. lolite Family, — lolite. 

Orthosilicatc Group. 

53. NephfUle Family. — Nephelite, cancrinite. 

54. SodalUe Family. — Sodalite, haiiynite, lazurite. 

55. Garnet Family. — Garnet. 
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56. Chrysolite Family, — Chrysolite, tephroite. 

57. Phenacite Family. — Willemite, phenacite, dioptase. 

58. Scapolite Family, — Wernerite. 

59. Vesuvianite Family, — ^Vesuvianite. 

60. Topaz Family, — Danbuiite, topaz, andalusite, silliman- 

ite, cyanite. 

61. Datolite Family — Datolite, gadolinite. 

62. Epidote Family, — 2^isite, epidote, allanite 

63. Axinite Family, — Axinite. 

64. Prehnite Family, — Prehnite. 
Sub silicate Group, 

65. Humite Family, — Chondrodite, ilvaite. 

66. Tourmaline Family, — Calamine, tourmaline. 

67. Staur elite Family, — Staurolite. 
Anhydrous Division, 

Zeolite Group, 

68. Apophyllite Family, — Apophyllite. 

69. Heulandite Family, — Heulandite. 

70. Phillipsite Family, — Stilbite, laumontite, harmotome. 

71. Chabazite Family, — Chabazite, gmelinite. 

72. Analcite Family. — Analcite. 

73. Natrolite Family. — Natrolite, mesolite, scolecite. 

74. Thomsonite Family, — Thomsonite. 
Mica Group, 

75. Mica Family. — Muscovite, biotite, phlogopite, lepido- 

lite, lepidomelane, pinite, jefferisite. 

76. Margariie Family, — Margarite, seybertite, chloritoid. 

77. Chlorite Family. — Clinochlore, prochlorite, corundophi- 

lite, stilpnomelane. 

78. Serpentine Family, — Serpentine, deweylite, garnierite, 

talc, sepiolite, glauconite. 

79. Kaolin Family, — Kaolinite, halloysite, montmorillonite, 

pyrophyllite, allophane. 

80. Chrysocolla Family. — Chrysocolla, chloropal. 

Class of Titano-silicates and Titanates. 

81. Titanite Family, — Titanite. 

82. Perovskite Family. — Dysanalite. 

Class of Hydrocarbons. 

83. Simple Hydrocarbons. — Petroleum, ozocerite. 

84. Oxygenated Hydrocarbons, — Amber, copal, asphaltum, 

albertite, coal, etc. 



Synopsis of the Qassification of Minerals by the Basic Elements 

(Exclusive of the Silicates), — the so-called Economic Classification. 
The names of the species useful as ores are printed in italics. 

(u)l(i (jroup. — Gold^ pyrite {^auriferous) ^ petzite, sylvanite^ nagyagite. 

Silver (Jroup. — Silver ^ argentite, galenite (^argentiferous)^ hessite, stromeyerite, 
stephanite, tetrahedrite^ py*'<^^gy^itty proustite, polybasite, cerargyrite, emlx)- 
Hte, bromyrite, io<lyrite. 

Platinum Group. — Platinum ^ iridosmine^ sperrylite. 

Mercury Group. — Mercury^ vietacinnabarite^ tiemannite, cinnabar. 

Copper (iroup. — Copper^ borniiey chalcocite, stromeyeiite, covellite, chalcopyrite, 
letrahedrite, enargite, bournonite, atacaviite^ cuprite, melaconite, olivenite, 
torbernite, brochantite, linarite, chalcanthite, malachite, azurite, aurichalcite. 
(Also, chrysocolla.) 

Lead Group. — Galenite, altaite, bournonite, zinkenite, cosalite, jamesonite, boulan- 
gerite, massicot, minium, pyromorphite, mimetite, vanadinite, descloizite, ^^ ulf- 
enite, anglesite, linarite, cerusstte. 

Zinc Group. — Sphalerite, zincite, franklinite, gahnite, smithsonite, aurichalcite, 
hydrozincite. (Also, wtllemite, calamine?) 

Cadmium Group. — Greenockite, sphalerite (^cadmiferous.) 

Tin Group. — Stannite, cassiterite. 

Titanium (Jroup. — Menaccanite, rutile, octahedrite, brookite, polycrase. — Zircon. 

Cobalt and Nickel Group. — Pentlandite, millerite, pyrrhotite {nickeliferous), nic- 
colile, polydymite, smalttte, cobaltite, linncctte, gersdorffite, erythrite, zaratite. 
(Also, garnierite.) 

Uranium Group. — Samarskite, autunite, torbernite, uraninite, gummite. 

Iron Group. — Iron, bornite, pentlandite, pyrrhotite, polydymite, pyrite, chalcopy- 
rite, smaltite, marcasite, arsenopyrite, lollingite, berth ierite, magnetite, frank- 
linite, chromite, hematite, menaccanite, turgite, gothite, limonite, columbite- 
tantalite, samarskite, triphylite, triplite, dufrenite, vivianite, scorodite, wolfram- 
ite, melanterite, siderite, ankerite. 

Manganese Group. — Alabandite, franklinite, hausmannite, braunite, polianite, py- 
rolusite, manganite, psilomelane, wad, columbite-tantalite, triplite, sussexite, 
wolframite, rhodochrosite. 

Aluminum Group. — Cryolite, spinel, gahnite, chrysoberyl, corundum, diaspore, 
bauxite, gibbsite, amblygonite, wavellite, lazulite, turquois, kalinite, alunogen, 
alunite. 

Beryllium Group. — Chrysoberyl, beryllonite, herderite. 

Cerium, etc., Group. — Samarskite, polycrase, xenotime, monazite. 

Magnesium Group. — Spinel, brucite, boracite, sussexite, epsomite, dolomite, mag- 
nesite, hydromagnesite. 

Calcium Group. — Fluorite, apatite, herderite, autunite, ulexite, howlite, colenianite, 
scheelite, anhydrite, glauberite, gypsum, calcite, dolomite, aragonite, gay- 
lussite. 

Barium and Strontium Group. — Barite, celestite, witherite, strontianite. 

Potassium and Sodium Group. — Halite, sylvite, cryolite, beryllonite, amblygonite, 
borax, ulexite, thenardite, glauberite, mirabilite, kalinite, alunite, gay-lussite, 
trona. 

Lithium Group. — ^Triphylite, amblygonite. 

Hydrogen Group. — Water. 

Arsenic Group. — Arsenic, realgar, orpiment, arsenolite. (Also, arsenopyrite, smal- 
tite, . cobaltite, etc. ) 

Antimony Group. — Antimony, stibnite, kermesite, senarmontite, valentinite, stibi- 
conite. 

Bismuth Group. — Bismuth, bismutkinite, tetradymite, bismutite. 

Tellurium Group. — Tellurium, molybdenite. 

Sulphur Group. — Sulphur. (Also, pyrite, marcasite, etc.) 

Silicon Group. — Quartz, opal. 

Carbon Group. — Graphite, diamond. 
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Acmite, 96. 

Actinolite, 72, 80. 
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Alabaster, v. Gypsum. 

Albertite, 96. 

Albite, 84. 

Allanite, 36, 40, 74, 82. 

Allophane, 96. 

Almandite, v. Garnet. 

Altaite, 90. 

Alum, V. Kalinite. 

Alunite, 94. 
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Amber, 64. 

Amblygonite, 92. 
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Anglesite, 66. 
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Arsenic, 36, 42, 48. 

Arsenolite, 92. 

Arsenopyrite, 30, 32, 44, 46, 48. 

Asbestus, 62, 72. 

Asphaltum, 50, 58. 

Atacamite, 60. 

Augite, 60, 86. 

Aurichalcite, 94. 

Autunite, 92. 

Axinite, 96. 

Azurite, 60. 
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Magnetic iron ore, v. Magnetite. 
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Magnetite, 36, 3S, 44, 46. 
Malachite, 60. 
Manganite, 34, 36, 42, 44. 
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Margarite, 66, 71. 
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Mclaconite, 34, 42, 58. 
Melanterife, 94. 
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Meiulite, 96. 
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Mimclile, 66. 
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Miraliilile, 94. 



Miipickel, V. Aneoopyrtle. 

Molybdenite, 32, 40. 
Mor.aiite. 74. 
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Mounstune, -TJ, Feldspar. 
Muscovite, 6z, 66. 



Nephelile, 78. 
Nephrite, v. Jadeite. 
Niccolite, 28. 

Obiidian, 84. 

Ocher, v. Limonite and hematite. 

Octahedrite. 92. 

Oligoclase, S4. 

Olivenite, 92. 

Olivine, v. Chrysolite. 

Onyx, 84. 

Opaf, 64, 78, 84. 

Orpinient, 30, 56. 

Orlhite, 7'. Allanite. 

Orthoclase, 84. 

Ouvarovite, v. Garnet. 

Oiocerile, 96. 

Peail-spar, v. Dolomite. 
Peclolite, 72. 
Penilandile, 30. 
Petalite, 94. 
Pelzite, 90. 
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Phlogopite, z6, 30, 63, 66. 

Finite, 70. 

Plagiotlase, v. Feldspars. 

Platinum, 90. 

Plumbago, V. Graphite. 

Polianite, 44, 46. 
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Polydymile, 4i, 44. 
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Red copper ore, v. Cuprite. 

Red ocher, 26, 50. 

Rhodochrosite, 68, 74. 

Rhodonite, 74, 82, 86. 
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Rubellite, v. Tourmaline. 
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MINERALOQICAL AND GEOLOGICAL 

SPECIMENS AND COLLECTIONS 

PREPARED FOR THE USE OP TEACHERS AND STUDENTS. 

It is now generally recognized by the best teachers that satisfactory results 
in the study of natural science can only be obtained by the liberal use of speci- 
mens ; and unquestionably the difficulty and expense of obtaining suitable material 
has been a great obstacle to the introduction of the natural or scientific method. 
The vital importance of this matter to the interests of sound education is fully 
appreciated by Prof. Alpheus Hyatt, of tlie Teachers* School of Science ; and 
with his aid and encouragement the collections described below have been pre- 
pared for the express purpose of supplying schools, teachers and students with 
carefully selected educational material at the minimum cost. 



ELEMENTARY MINERALOGY. 

These collections are designed to illustrate Science Guide No. xiii. ("First Lessons in 
Minerals," by Ellen H. Richards). 

Collection No. i includes twenty of the principal elements and minerals, of which it is im- 
portant to have one specimen for each pupil. 

I large specimen of each kind, 20 in all, labelled, . t -50. 
5 smaller specimens of each kind, 100 in all, . 1-25. 

Collection No. 2 includes collection No. i and ten additional varieties, of which it is desir- 
able to have at least one specimen for every two or three pupils. 

I large specimen of each kind, 10 in all, labelled, . % .30. 
5 smaller specimens of each kind, 50 in all, . . . .75. 



MINERALOGY. 

The mineralogical collections may be used advantageously with Prof. Dana's Manual of 
Mineralogy, or Text-book of Mineralogy, or any standard text-book. 
Scale of Hardness. — Price: Cabinet size, ^i.oo; Student size, 50 cents. 
Luster Series. — Six specimens illustrating the principal kinds of luster. 

I*ricc: Cabinet size, ^i.oo. 
Cleavage Series. — ^Ten specimens illustrating the principal kinds of cleavage in the different 

systems of crystallization. Price: Cabinet size, 5i-5o. 
Descriptive Mineralogy Series. — 

50 specimens. 100 specimens. X50 specimens. 

Cabinet size, .... ^6.00 1^1500 530.00 

Student size, .... 2.00 5.00 10.00 



DETERMINATIVE MINERALOGY. 

The scale of hardness of four degrees described on page 9 of the Tables will be furnished 
for 25 cents; and the list of fifty minerals on page 21, suitable for an elementary course in 
determinative mineralogy, for 5i>50. 

Pure minerals suitable for blowpipe analysis and chemical experiments are sold by weight, 
the prices ranging from 5 cents to 50 cents per pound. 



LITHOLOGY. 

The lithological collections were originally prepared to illustrate Science Guide No. XII. 
(Common Minerals and Rocks, by W. O. Crosby); but they have been recently considerably 
extended, and the larger ones, especially, may be advantageously used in connection with more 
advanced text-books. 

The prices of these collections are as follows: 

50 spec's. 
Cabinet size with printed labels, . I2.50 

Student size, 1.25 

The specimens in the Student collections are not labelled, but are numbered to correspond 
with the printed catalogue. 



80 spec's. 


125 spec's. 


150 spec's. 


I4.50 


I9.00 


;$i2.oo 


2.50 


5.00 


6.25 



ECONOMIC MINERALOGY AND LITHQLOGY. 

Many teachers desire to give special prominence to those minerals and rocks having im- 
portant uses in the arts. To meet this need, the following collections have been arranged: 

(i). Ores. — ^This collection includes 30 typical specimens of the most important ores. It 
embraces ores of gold, silver, mercury, copper, lead, zinc, tin, iron, etc. Price : Cabinet 
size, ^5.00. 

Economic Minerals other than Ores. — This collection includes 45 specimens of minerals 
having important uses in the arts, but from which no metal is obtained, such as sulphur, 
graphite, corundum, gypsum, apatite, barite, halite, asbestus, etc. Price: Cabinet size, {(4.50. 
Collections i and 2 will be sold together fur 1^9.00. 



STRUCTURAL GEOLOGY OR PETROLOGY. 

This collection consists of 30 specimens illustrating nearly all the most important kinds of 
structures occurring in rocks, as follows: Stratification, Ripple-marks, Rain-prints, Mud-cracks, 
Fossils, Veins, Dikes, Stalactites, Joints, Cleavage, Faults, Folds and Contortions, Concretions, 
Glacial Striae, etc. Price : Caljinet size, ;$8.oo. 



HISTORICAL GEOLOGY. 

Stratigraphic Collection. — This includes lOO specimens of the characteristic rocks of the 
various geological formations from the Laurentian to the Tertiary. Price: Cabinet size, j(8.oo. 

Paleontological Collection. — This embraces 50 species (about 100 specimens) of fossils, 
selected from the characteristic forms of the different formations. Price: Cabinet size, ^8.00. 



APPARATUS. 

The Apparatus required in using these determinative Tables will be furnished as follows: — 
Brass Blowpipe, .20; Alcohol lamp, .25, Bunsen burner, .45; Steel forceps, .10; Platinum wire^ 
.15; Glass tubes, open, .10 per dozen; closed, .15 per dozen; Hammer, anvil and ring, .30; 
File, .lo; Magnet, .15; Lens, .80; Test tubes, .05 each; Streak stones, .25; Litmus paper, .25. 

All orders should be addressed to 

GEO. B. FRAZAR, 

West Medford, 

Mass. 
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